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Introduction 

Project Background 
·The City. of New Haven and the New Haven Water Pollutio.(l Control Au.thority (WPCA) 
operate a wastewater collection-and 'treatment systein which serves over 100,000 residents 
in the City of New Haven, anti through interloeal agreements, the Towns af W oo(ibtidge, 
Hamden, arui East Haven (E~fHaven accepts some wastewater flow from North 
Branford). A n:.tap of the are~ is ~ovided in Figure·l. 

New Haven!s wastewater· collecti6n system contains two types of sewers" c6mbined sewers 
and separate sewers. In neighborhoods seyved by combined sewer~, a single pipe collectS 
both sanitary seWage and st<>nnwater runoff. In neighborhoods-served by separate sewers, 
twQ pipes are ~: one to collect s~tary l?ewage·and a ~ond to «:ollect stormwater 
runoff. During·dtyweatha.-, New Haven's sewer syste·m transports a combination of 
sa.I).itacy' flow and Q0undwater infiltr.ati.qn to ,$e 40 milUon-gallon·p~r-d,ay (rngci) 'East 
Shore Water Pollution Abatement Facility (WP AF}. All dry weather flows·recave 
secondary treatmei\t ~d disinfectio:n, at the WP AF prior-to dis~~ge to the,New Haven 
Harbor. "During wet weather, large quantities of stortnwate:t enter the tombined sewer 
system. As-a result, portiQns of the system m,ayb.~oome overlqaded, and CQq\bin~ sewage 
overflows to the receWing waters. The f)}'stem has approximately 25S.m.iles of 
sanitary I combined seweis, 25 combined sewer overflow {COO) regulators (w:bieh divert 
high flQws.from the inter<;~ptor sewer to a CSO outfall), and.21 CSO outfalls (CH2M HILL, 
June 1998). Figure 2 is ·a.schematic diagram shoWing how-a combined sewer Sr.?t~ works 
d,l;lrii:\g wet w~ther. 

Figure 2 Typle:al Combined Sewer System 

sos 135807'4. re~>.Q 1.ooc 





A facliity pl~n, whidl evaluated alternative methods for controlling CSOs, w.~ completed 
in 1981 and updated in 1988. The plan .evaluated controls required to cortvey, treat, or store 
overflows ass.ociated with :a to-year sronn. The plan concluded that sewer separation was 
the most cast-effective method of meeting the evaluation criteria. ApproXimately 35 
percent of the planned ~ew~ separ~tion is complete (CH2M }li:LL, July 1997) .. &cause of 
the Significant advancements ih regulatory requirements· and technological issues, the dfy 
has decided to reev~uatethls !ipp.rpadt. 

Project Objectives 
In 1997, the City of New Haven-enter.ed into ·an .agreement With~ HILL to prepare a 
U;>ng Term CSO Control_Plan. The objectives of thi.s project~ defined in its scope of work 
.include the following: 

• Red~ce. the o:ye,rall co~t of CQnStru<:Wtg·CSO contrQls 

• Produce documents required for CS()-J;elated i$f;ues described in~ WPCA'f> National 
Pollutant Discharge.E.liminati.on System (NPD::ES) Permit adininiSteted··and enforced 
through the ~tate ofConnecpcut Dep~t of Environmental Protecti<;m's (Cl'DE_P.) 
Pen:nitting, Enforcement, and Remedi~ti.on Division, Water Management Bureau 
·(CTDEP, 1994) 

• Produce a long-tetm CSO control plan. which, in general, iS. consistent with guidance 
pr~vided in:~ fulvironmental ProteC.tio.nAget:lcy (WA) C.SO Control Policy of April 
1994 

These proj~ gqals we.re reviewe.d and expanded for the. CSO control technology evclluati.on 
process· in Task 6, Evaluation of CSO Control Alternatives. A Stakeholder- Group was 
a~ led consif.ting of ~presentativ~ from city gove,mment plus local~ J;.egional, stat~, 
and feder.al tegulatory·.agencies and environmental groups to provide-input intO the CSO 
control techno~ogy evaluation process. ~presentati.ves committed to ~ttencling ·a series of 
meetings·where·their inputwould be solicited and discussed. Steps included: 

• Educating the.group on wastewater collection and treatment practices 
• Devel()pfug and prioritizing :goals f()r th~ project 
• Developing and prioritizing CSO control teclmology evaluation criteria 
• Applying evaluat;i~ criteria 
• Re\iew.ing results. 
• ~ondin.g to questions provided by the.<gtoup 

This'pr6cess and the results of this process are a principal subject of this report and is 
de.scribed.in ~ater detail in later sections of this report. Additional information is .also 
availaote· ih a loose-leaf binder entitled City of New Haven Long~ Term Coinbitwl Sewer 
Overflcrrp Control Pla~, Pr.qj~ct Infimn.at'iqn for 'Stakeholders (C~ HILLJ. August 199.8) whiclt 
is updated With m.eeting·material.S aS meetings occur. 



TC\Sks .Qf the project· and their curre.nt,~tus are presented in Table 1. 

TABLE 1 Project Tasks·and Status 
Task 

Task 1: Esfablish Project Goals imd Approach 

Task 2: Model Dev.elopment 

Task 3: Monltor:ing Program 

Task 4: Hyaraunc Cnaractenzation 

Task 5: Nine Mfnlmum Controls 

Task 6: Evaluatioh of CSO Confrol Altem~tives 

Task 7: Design Development 

Task 8: Lon{) nnn CSO Control Plan 

Purpose of' this Report 

Cummt Statu.s 

Done 

Done, 

One-half done 

On~half done 

Don~ 

NQtstarted 

Not start~ 

The purpose of this report-is to document work petfQt'II\ed under Task 6, Evaluatitm of CSQ 
Control AlteJ'IUlt.ives. In additiQn to formatiOh of a Sfal<eholderGr.oup to provide: input to 
the decision..,Diaking proeess, the purpose of Task 6 incl~ded the following: 

• Identify a broad list of CSO contrf.>l teclm:ologies 
• Develop ~ evaluatiQn proces~ 
• Develqp evaluation criteria 
• Evaluate C::SO control technolQgies 
• ·pevelop a !lhort-list 9£ technologies 
• Formulate.additional alternatives by grouping sete·ct technologies 

This ~port presents the' resultS of the wo.r.k perfonned and outlined abov~. Task 7, Design 
Development, will further ev~luate the applica~o~ of each of the-$1\ort-li.Sted technologies 
and the .grouped-alternatives by receiving water: Wes.t Rivet, M,ill Rivet, Quinnipia,c River, 
and New ~ven Harbor. ~tS and benefi~ of applicable technol<?giesand alternatives will 
also be developed as part of Task 7 and -reviewed With the Stake:twlder Croup and publi~. 
Fi.I)ru re:commendations fo.r CSO conq-~1 will then be presented. 
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·cso Control Technologies 

There are numerous available teclmol<;>gies and approache_s to CSO controL The 
teclinologies have dilietent characteristics·ahd can meet a wid~ ran~ of water quality 
objectives ·at v.arying costs. selection of the most appropriate CSO control techn<;>logies for 
th~ City of New Haven combined sewer 'service area depends on local conditions and 
-eValuation criteria. CSO control technologies can be _grouped into five general 
cla.ssifi~atj.()Il8: 

• ~wer system .optimization 
• Soutee contr6ls 
• lnflow .reduction techniques 
• Trea~t 
• Storage 

Control ~olo~es witN.n each classification are discussed in thE! followin,.g section. A 
swiurtary of the-. advantages and disadvantages of each control technology is presented in 
Appendix A. 

These control teclm.ologies focus on long·term. CSO control, which is defined ~s CSO 
contro~ that'typjcally ~chi~e. higher levels of CSO control due to increased design and 
permitting complexity and length of time to. implement. A separate report, Nine Minimum 
Controls (Oi2M HILL, June 1998), pr:esen~ data. and rec9mmendati<;>ns for sho.rt-tenn CSO 
controls. 

Sewer System Optimization 
?ewer -sy~t~ optimi za tie~ refers to controls that operate in the existing conibined sewer 
syStem.. Sewer·system. optimization techniques us.e various levels of in-system flow control 
t6 enhance tempor~ stQI'age;Qr ~~portof.wet·weath,er flow d,irectlyto t:Pe.E.as.t Shore 
WP AF. -~ goal ef.sewer system-optimization projects is to. d·ecre·as.e overflows with 
~ major structural-additions or mQdifi~t:j.ons. Sewer sy~te.m optimization projects 
are. required und& the ·.EPA CSO Control Policyts Nine Minimum Controls (NMCs.) which 
incJude~ optimizing sewer SJBtem conveyance .and ma,Prnizing .flows to ~e WPAF~ 'l'a,sk 5 
of the N¢W Haven Long:-Term. csb Control Prqject f(:)ct$eS on teviewand compliance with 
EPA_is NMCs. Ta.skS is ~pproximately hall comple~, and a rep9rt-qttj.tl~d Nine Minjmum 
Controls (Cfi2M HILL, June 199.8) .Pr~rsTask5. results to date. The remainder of Task 5 
will be completed ()nee computer modeling results of the sewer. system have been 
approved. 1'ask5_results will form the foundation of the New Haven Short-Term CSO. 
Control Plan. 

The primary forms of sewer·.system optimization are: 

•· Improve or ·retrqfit ~ewer system With static-flow eontrol (pasS.ive CSO. regulators) 
• Improve. or reb;'ofit sewer s~tem with variable-flow control (acti.ve CSOregtilc.tors) 
• Retrofit sewer:system with real_;time control · 
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A description of the sew~ system optimization technologies and fheir advanta·ges, 
disadvantages, and applicability are discussed in fact sheets in Appendix A. 

Source Controls 
Source cQntro.ls are :ehar~cterized by nonstructural techniques. The technologies, often 
referred to. as best management practices (BMPs),·redu~e pollutant lQading'l~y intercepting 
or preventing the accumulati.Qn of contaminants before they enter the overflow .Stream. 
Because they operate .on selectec:l p~llutan.t SOl,li'ces and not on the overflow, stream, so~ce 
controls may not .~u,ce the frequency'-vol~, or duration of CSO; hoWever, the pollutant 
conrerttr,ations associated with the overflow are reduced.. Some source controls include: . . . ' 

• Street sw~ping: 
• Combined sewer flushing 
• Catch basin cleaning, and if possible, retrofitting with hoods 

A d.escription of the source control technologies and their adv-..ntages! disadvantages! and 
applicability are discusSed in fact sheets in Appendix A. 

Inflow Reduction Techniques 
Inflow reduction ~qu~ are CSO control options that reduce the amount of surface 
nni.oflenteiili.g the combined sewer system. Subseq~lly, ove:r:all hydraulic Loading is 
reduced,. dimini$hing the..fr~uency,. volume, ·and dnration of CSO. Examples of this form 
of control include: 

• Up~~;un stormwa~ stor~ge 
• Flow slippage · 
• Sewer separation 

A. d~pt;ion of the in1lo.w redud:j.on technique.s and thcir advantages, disadvantages, and 
applicability·are discussed .in fact sheets in .Appendix A. 

Treatment 
Treatment systems p.rovide physic;al-che.mic~ treatment Of the overflow stream before 
distharge tO the receiving water. Methods and facillties for physical-chemical.treabnent of 
the overflow s~eam includes: · 

• Nets ·(in-line and end~of-pipe netting) 
• SCreens (.iiricr6screens., mechanical screens, and coarse Screens.) 
• Swirl concentrator and vortex separator 
• G;ravity ~edimentation '(ptim.ary treatment) 
• Flocculation and sedimtmtation 
• High-tate filtration 
• Chlorination/Declllorination 
• Treatment·at East Shore WPAF 
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A description o'f the· treatment technologies and th~ advan~ges, disadV:an~g~, anQ. 
applica~ility are ~ed in fact .sheets in Appendix A. 

Storage 
Storag_e and treatment systems axe structural controls that provide end-of-pipe treatment to 
the. overfl~ strean:t before discharg~ to the receiving water. '6ecause ef the highly variable 
nature of CSO, st6ra~ is often a majar component of.such systems. CSO cbntrol systen$ 
that store the overflows~ before trea~nt an~ ~har~e inclu~~· the followin~: 

• dosed concrete tanks 
• Storage c<mduits 
• Stora~ tunnels 

A description of the st(}rag~ teclmol<;>gies and tl\eir adv3;ntages, disadvantages, and 
applicabi.Uty are discussed in fact s.heets in Appendix A. 
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CSO Control Technology Evaluation Process 

~ CSO <;qntrol technology evaluation process included·developing a stakeholder group to 
.review. information and to prQyide inpqt to the process. S~hqlders. are from a variety of 
city offices, State and federal regulatOry agencies, and environmehtal. and public interest 
groups as 'Shoym in Table· 2. 

TABLE 2 New Haven CSO Long. Term Control Plan Stakeholder List 
Organization 
City 01 New Have.n I Bpafi:l of.Aidermen 

CitY of New Haven I B9ard of Aldermen 
Cify pf New Haven I Engineering Department' 

City of N~ HaVQIT I Engineering Department 

City of New Haven/ Erwlro'nmematA$1Sary CQuncil 

City of New Ha~~n I Health Dapartrnent 

City c)f New Haven I ParkS Dapartment 

City of New Haven I Pari¢ Oepartment·Ri~eeper 

City t>f New. Haven I Planning Oepar~rmmt 

. City ~f· New ffllven I Water Pollution Control Authority 

CT OEP Bureau of Water Management I Municipal Facilities 

CT DEP Long Island Sound Program 

Cr DEP ~arfne Fisheries 

CT DP~S Bureau of Aquaculture 

CT Fund for the Environment 

long Island S.ound Keepers Fund I CT Aquaculture Ass&ciation 

Natural Resources Defense Council 

Quinnfplac Rlver Watershed Associati6n 

US EPA-Region I 

US EPA I Long Island Sound 

West Rlvef Watershed AssociatiOn 

Yale·.University) Center for Coastal and Watershed Systems 

Raul Avila 

David Moakley. 

Richard MUier 

larry Smith 

Ed Grant 

William duiM 

Pam Kressmann 

Peter Davis 

Joy Ford 

Ra.vmond Sm~~ry 

William Hogan 

Susan Gradante 

Emie Beckwith 

John Yolk 

Dpnald strait 

Terty Backer 

Peter Lehne·r 

SigriJnd Gadwa 

Michael Fadak 

Maik T edes.cb 

Duncan Schmitt 

Emly McDiarmfd 

The CSO control technology evaluation proces~ fellowed a decision-making proces$ 
outlined in the following graphic: · 
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September October December 
Workshop Workshop Public Meeting 

• Review Program • Prioritize Key • Revie\'1 
History Issues Relationship 

• Revie~1 Typical • Select Bet\'Jeen 

CSO Issues and Evaluation Technologies and 

Other Programs Criteria Issues 

• Discuss Key • Review Control • Select 
Technologies for Issues in New Technologies Additionnl Study liaven 

Develop Detailed Evaluations 
of Costs & Impacts 

FIGURE 3. Overview of DeciSion Making Process 

Two stakeholder meetings plus one joint stakeholder a:nd public meeting have bem held to 
gain input to th~ evaluation proc:;:ess OI:\ the following date$: thlll"sd:ay, Sep~er '17,. 1998; 
Tuesday, October 13, 1998, and Tuesday, DecemberS, 1998. Minutes from these meetings 
have~ sent out to all. of the .s~eholders and meeting attend~. Copi~ are ~o 
provided in Appendix l3. Results of the meetings are pre8ented below. 

September 17ttt Stakeholder Meeting 
During the September 11" meeting, sta.lceho~dez:s met to c;liseuss. tlreir primacy ~terests 
regarding:CSO ccntrol in the City of New Haven. After expressing·their interestS~ they 
were asked to develop a comprehensive list Qf stakeholder concerns, !=ategorized under six 
~in headings. The following .. ~ategories formed the basis for :a group brainstorming 
session in which partidpmts ·added to and refined their original ideas: 

• System performance 
• Regulatory 
• Receiving water 
• Coot 
• Public in: val vement/ acceptcmce 
• Otl;ter 

After developing theft comprehensive list of concerns, stakeholders were then asked to 
identify their top three cqncerns out of the list of 34.. In this ~?<~rose, each participant pl.aced 
a dot sticker on a chart next to the topics that most concerned them. These fucluded the 
'following top interests: 
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• FOCU:S on improving water quality in critical areas 

• Focus <;>n improving wa.tet quality for specific tiSes like-shellfishing, fishing, sWimming, 
boating, :recreational Use$, wilc;llife# wetland (t;(dal, inland) 

~ Optimize performance of e:xistin~ facilities including treatment plant capacity 

• Balance costs and benefitS 

• .Improve aquatic habitat 

The .outcQme of this informal pQ11..in.g formed the basis for the mote detailed, refined 
e'valuanon criteria development during the next stakeholder m.ee:tin~. 

October 13th Stakeholder Meeting 
At the Oct9ber 131h meeting, stakeholders revieW-ed their general list of concerns from the 
·September meeting. They· discussed~ of the conCErn$ in SQme:deta:il to eru;ure common 
unden;~ding of the development of each eValuation cti:terion. Once they agreed that these 
.criteria met their. expectations for a fair, impartial evaluation, stakeltoldeJ's th~ expre~d 
their comparative preferences for the evaluation.mteria through a prioritization scoring 
ex-ercise. In this way, sta.keholders have worked to determine nQt only the criteria · 
th~elves,·but the relativeirhportance.of each criteria for use in the CSO cantrol 
evaluation model. The res~ts. of the evaluation criteria prioritization ·are presented as Table 
3. 

As showu in Table 3, the top ev~luation QiteP.a identified are: 

• ~~t State water quality standards 
• Protect critical areas 
• EJimjnate dry and wet w.eather overflows 
• Maximize aquatic habitat 
• Maximize conveyance 
• Maximize treatment plant eapacity 

Jhese top ·evaluati,on criteria closely match the top concerns of the September 17th meetihg, 
however, costs. tank considerably lower as evaluation ~teria ·th!ID as a concern after the 
di$.cussions durir).g the October 13th meeting. 

December 8th Public/Stakeholder Meeting 
The stakeholder discussion and feedback from the two previous meetings 1~ to the 
developme1:.1t of a detailed alternatives evaluation model. At the December 8~~~; meeting, 
CH2M .. HILL representatives presented the result$ of the CSO con.trol eyalua.tipn modeJ. A~ 
evaluation sc~e was developed by CH2M IfiLL for ·each criterion tb establish a quantifiable 
basis Jot comparing the perfonna:p.ceof each CSO control teclmology. The··evaluatio~ scale, 
presen-ted in Table 4, was developed from industry-standard irifon:hation on the various 
CSO cOfitrot;teclm.Glogies gathered over the past 1Q years of performing CSO conttol 
technology ~valuations (CH2M HILL 1991). More detailed evaluation of the technologies 
on a ·site-sp~fie basis. will occur as. part of Task 7. 
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TABLE 3 CSO Control Evaluation Criteria Priomzat1on 
Sc:ore, Rank 

w•~ty Mee:IJ-S~e WQ stanqards (b.aeteria. 001 88 1 
Watw OusJJtr Minimize aollda 66 14 
Wster~- Minimize lloataPies 68 13 
Walfr Quality. Minimize m-'11 65 15 
W,gter QualitY ~mize m.itliel'its 70 10 

sy;tilm Performance. Maxfmiu corN~ 75 6 
Systsm PtKfo/TfllUlC8 Ma,ldrniZ8 ~t plant~~ 73 7 
SyBtam p8J'forrilant;;S Elmfnate dry weather overnows ·81 3 
IS.Y*~P~rl~ EJmirtate ~ ~~r ovetflows (CSOs) 81 3 
Pljbllc Acc6ptanclt ~ ~aatlonl(ll .~ 72 9 
Public Acceptanc1 Maximize aquatiC'hablt9.t 76 5 
PUblic Acesptanc.s Mini mit~ public· (Xl1Tlplain\$. 56 19 
PlibfJc AcceptiUIC9 Minimize time- for im~ents 69 11 

Cost ,.,rn1m1ze ~I costs 62 16 
CQ!:t Mini~ operation and maintenance (O&M) 

costs- 59 17 
; ~ .. -·~'.<!l~~t~ 

Envl~tst Impacts PTptect wildlife 73 7 
Envi/"'!WTT6ntal frnjJactS ProteCt critical, areas 86 2 . ~- .",/:~: 

Cpmmunlty ImpactS Clean streets 52 19 
Community Impacts ~z~ ~ated PIJI?Il<fl mpmve-mertts 37 20 
Corrimunity linpacts Maxlmlz.e local pel1c Improvements 54 18 
Comrrfunity Impacts Ellmlr\ate. sfl\t,ier: bac;kups 69 11 

1 Mean values; o-, oe scoring scale; maximum = 100 

CSO control· tecllnologie_s were then evaluated based on the cri~a m.d prioritiza.tiol\ from 
sW<eholde~:s. Details o.fthe e\laluation ·are proVided in Table 5. Result& of the- evaluation 
process, presented as Figure 4; identified the following technologi~s as_ ~eefi.ng the mbc·of 
ev-aluation criteria best: 

• T,JpJand stormwater atprage 
• Below ground CSO storage 
• Treatmen~ plant modifica:ti:on5 

.Results of the Alternatives Evaluation 
Technologie_s were grouped and re-evaluated to d~termine if--there we-re. ~.dded ben~fits ~ 
combining a storage and treatment technology tageth~r. This grouping was based oil a 
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TABLE 4 CSO Co.ntroi Evaluation Critena Prioritization and Evaluation Scale 
Ca:tegory Criteria 

Water QualifY M.-S.tate wa standards (~e.ria. 
00) 

Water Quality Minimize solids 

W.ster Quellty Minl~e floatables 

Watt:~r, Quality MIOimiZji~ 

Water Q_f!SlltY. Mihfmlze- ootrlenta 

~t11m PIJI'formanc8 Maldmizeconveyanca 

Syste.m~ Maximize t,_tment ptant_~ty 

Byst9m Perfolmance Ellml~ d'¥ wealher. ovelflows. 

Systan:r PerfOrmance ElltniMte ~ ~r ov.eiflo'Ws 
{CSOsj 

Public AcaJpfMCe MalC[mize recreational U$8-

PUblic kceptanc6 Maxlmize·aquatic h.abitilt 

'publfc kcBptance Minimize public oomplalrits 

Publlc Ac:Cmltano~ Minlmlze time fOr imprcw~·mentS. 

Co.st Mlnimtzeeapi~ COGts 

Cost· Mnlmlz8 O&M CO:S~ 

Environmental Impacts Protect wlldtifa 

En.V/ronmentaJ Impacts PI'Ptect cr1tl.c.al 41'BaS · 

Community Impacts Clean streets 

C0mt1'1Ufli1Y t!JlpaCts t._1a){lm~e asso(;lated pupil¢ 
Improvements 

Community Impacts M~mlze I~ pal1( lmprllVemen_ts 

Community Impacts Eliminate· Gewer backtlps 

1 Mean values; 0-100 scorin!{ scale; max.= 100 
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Score' Rank 
88 1 

66 l4 
68 13 

65 15 
70 10 

75 6 

75· 7 
81 3 

81 3 

72 9 

76 5 

56 19 
69 11 

62 16 

59 17 

73 7 

86 2 

52 19 
37 20 

54 18 

69 11 

Evaluation Scale 
0% bacteria removal Opoints 
~~<90.~ 1 
GO.O%</a)(<99.0% s· 
99·.0'l'o<1=x<99.9% 7 
~Q9.Q%: . 10· 

AU paramete~: 
~ pon1Jt4nt r9moVal 0. point$ 
O%<Xc:l=10% 1 
10%<X4=20% 2 
20%-:x<l-40% 4 
40%<xc:l-so% 6 
60%<xc:I:S~ ~ 
80%<X<I=1 00% 10 

Yu . 1 o polli1a; No .. o points 

Ye$ =10 pointsA No • 0 points 

Vas."" 10 pointS; No .. o pcilnts 

% RedUCUon In cso VEllume: 
~~ 0 poiril$ 
~=1~ 1 
1~4..;!~ 2 
20%<x<I~O%• 4 
140%-<X</.=60% 
eo%<x<I=M.% : 
80%ooc<i>a1 ~ 10 

Slgrilt!CanfNet Env. Benefit 10 points 
Poalttve Net Env. Benefit 5 
VftiY Positive Net Env •. ~neflt 7:.5 
Utile or No Net Env. Benefit G· 
l.ncorporate.ct undlJr. othei: ciltena 

0 tim~x<l= 0.5 YeafJ 10.P91nts 
o.s·~<xc:/··1 y93r ~ 
1 year<X<I-..:3 years 8 
a ~<X<./.=S Y64(8 6 
5 y8al$<x<l- 10 y.ais 4 
10 years<X'!;/...W y&llfS 2 
20yeafa<;t 0 

»- .1/1 OOOgal 10 J>O.ints 

~~mg:&J 9 
7 

$1~~1.000gal 4 
$25<x<l>o$5()/1000gal 2 
$5011~ 0. 

X=.$(Y1'~ 10 points 
$0.91 ~<1=$0.1 0/.1 OQOgaj. ·8 
$0. 10<xc:l.$0.5i11100Pgal 6 
$0-;5Q<X'<I=$1.CV1Cl6i?g~ 3 
$1.0<x<l:$2.011 QOQQJ.I 1 
$2.011 OOOgal<X. 0 

Slgniflcarit Net eny, Benefit 10points 
POsitive. Net Env. Benefit .s 
~ery·P~Itfve t.4et E~. ~em 7.5. 
l:lttle or No. Net Env. Seootit 0 

Y as .. 1 Q points; No= o P9fhlS 

Yes= 10 points; N9 = 0 points 

Yes= 10 points; No= 0 points 

~educe frequency ot.s:ewer backups: 
Yes"' 10 p6lnts; No."" 0 points 
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Table 5 CSO control Techn~ogy_Evalu~tlon1 
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Passive OSO Regulators ~Oo/.o 10% 10% 10% 5% Y Y Y 5% L L 2 $. 5.15 $0.15 
Active CSO Regulators 15% 15%· 15% 15% 8% Y Y Y tO% L L 5 $ 5 .. 25 $0.16 
Real-Time Control 20% 20% 20% 20% 10% Y Y Y 15% L L 7· $17.45 $0.52 
Source Control~; 
St~eet·SWeepin.g 0°/S: 29% 27% ~%. 15% N N Y 0% L L 1 $ - $0.00 
Combined Sewe( FlUshing 17% 4% 0% 4% .2% Y Y Y 0°6i l L 4 $. - $0.00 
Catch Basin Cleaning O% 29% 27% 29.% 15% Y Y Y O% L L 3 $ - $0.00 
Inflow Reduction · 
Upl~ Stormwater Storage 99%. 99% 99% 99% 50% Y Y N 99% VP VP 10 $ 0.65 $0.02 
Flow Slippage 9$~ 6% 33% 6% 3% N N N 100% P L 10 $ .5.1 0 $0.15 
Sewer Separation 98% 6% 33% 6% 3% N N N 100% P L ~o $ 20.40 $0.61 
PhysicaVChem1cal Treatment 
Nets Oo/o 0% 95% 0% 0% N N N 99% P L 5 $ 2~75 $0.08 
~chanica! Bar Screens oo/~ OP'~ ao9~ O% 0~ N N N 99% P L 5 $ .2~50 $0.08 

!Swirl Concentrator 15% 30% 80% 30% 15% N N N 99.'% P L 10 $ 6.30 $0.1~ 
Vortex S.eparator 20% 4.0% 8.5"ci 40% 20% N N N 99% P L 10 $ 5.~5 $0.1.8. 
Mlcr.oscreening 33% 50% 95% 50% 25% N N N 99% P P 10 $ 7.35 $0.22 
Plain Sedimentation 16% 65% 90% ·65% 33% N N N 99% P VP 15 $ 7.20 $0;22 
f Floeculali~n/Sedimen~ation 2S% ~o% g·o~ 80% 40% N N N 99% P VP 15 $ 8.45 $.().25 
High-Rate Filtration 22% 60% 95% 60% 30% N N N 99% F' VP 15 $ 4.~0 $0.15· 
Chlonnation/Dechlorination 99.9% 0% 0%. 0% 0% N N N 99% .P L 15· $ 2.00 $0.06 
!Primary Treatment+ Disinfection 
WPAF modifications I 99.9% 6Q% 99~o 60o/o 30% I Y Y N 99%1 S P 3 I $ 2.00 $0.06 
storage 

ICiosed CQncrete Tanks 99% 99% 9.9% 99% 50% Y Y Y 99% VP VP 5 $18.45 $0.5~ 
Storage.Conauits. 9.9% ·99.% 99% 99% 50% Y Y Y 99% VP VP 10 $19.35 $0.58 
Storage Tunnels 99% 99% 99% 9"9% 50% Y Y Y 99% VP VP 20· $ 53.40 $1.60 
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I Grou,ied AJtems#ites 
Closed Concrete Tanks & Chlt:>rination/Dechlorination 99.9% !;190(o. ~~o/~ 99% 50~ Y Y Y 99.% ·$ VP 15 $20.45 $ 0.61 s s N Y N Y 
Plain Sedimentation & Chlorination/Dechlorination 99.9% 65% 90% 65% 33% N N N 99% S VP 15 $ 9.20 $ 0.28 S s N N N N 

I
VortexSepatator&Ctilorinatiori/Oechlorination 99.9% 40% 85% 40% 20% N N N .99% s L 15 $. 7.85 $· 0.24 p s N N N N 
Nets & Chlorinatlon/Dechl6ri:nalion 99.~% Oo/o 95o/~ 0% 0% N N N 99% S l 15 $ 4.75 $ 0.14 I> S N N N N 
Nets and Sewer Separation 9~% 6% 95% ·6% .3% N N N 1.00% P L 30 $ 23.15 $ OJ~9 · P P N Y N Y 
Nets, Sew~r S~P.?J1ltion, & Chlorlnation/Dechlprination .$'9.~% 6% 95% 6o/o 3% N N N 100% S L 30 $25.15 $. 0.75 p S N Y N Y 

I Ev.,Wation assumes flow can be conveyed to the vQJ!ous .techoo!<?gles; Implementation will be reviewed In th~ nex:t·pha.s.f! of ~. P.rof~ • 
:.Pereent removaliAfotmation mostly trom Ron Wycoff's CSO Cootrol Techoology, CH2M HILL, May '199.1 >and supplemented by Information on various CH2M HILL CSO Control Projects 
~tals reduction was assumed to be equal to suspended soilds reduction 
•Nutrients removal wa$ assti~ ·to be ijqtJal to 112 suspended sallds redudioo 
'"Maximize recre{ltlonQJ use. ev~!JJ8t~ ®.SOO. ori % oaC1Eiria arid flil<lll'lllteS r~uelion 

Aaxlmlze aquatic hahltat ~ .ot'l %·suspend~ selldS', metal!!, ~d nutrfeot re~yal 
-o&M ~sts estimated at·a defauH of 3% of Cl:lPiU!I CQsts 

1

11Protect wlldllfe.evaluated as 'Yo suspended sOli~ and ffo~tabl~ reduction 
~Protect crttiCJSI areas.evaiuated as% bacteria reduction 

Tabl.e·5.xls eval_ua.tlon 

L P VP S 
Bac;t~rl.n <99% 9Q.0.98;9% 99.0~lW.8% 99.9+% 

Aoatables Q"'o >0-50% >50'% >SO% 

Suspended Solids all ;3 @ 0_ 1>SO% & ~ 2>5Po/o & 1 all 3 @ 

Metuw 50"k @ o-50% o 0-50% >50% 
Nutrient&. 

L 
Bacterial ~O"k 

.Stls pende-d Solids·~ both @ 0-
Fioatables .. 5.0% 

p 

9'0.0·99.0"/o 

1>50% & 1 
.@.·0::50% 

s 
>9~.9+% 

both@ 
>§b.% 
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r·ryure 4 h.aau .. s of \ua \,~0 Cumru1 Tecnnoaogy Evatuation 
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technical ~es.sm~t that eombined t~ologies that ~ould be most complimentary to 
increase CSO control perlollli.ance and c<>St-efiectiveness. Details .of the groupings are 
included in Table:S. The I"e;Sults Qf this additional evaluation are presented in Figure 5. 
The results. of this evaluation prete5s identified the following technologies as meeting the 
mix of evaluation criteria best: · 

• Oosed concrete tanks ·and chlorination/ dechlorination 
• :Upland stormwater storage 
• Below ground C$0 st.orag~ 
• Treatment plant mOdifications 

·This analysiS concludes Task 6. Next steps ~e presented in the following section. 

Next Steps 
The next s.teps in the evaluation process, to Q.e performed under Task 7~ include a more 
detailed evaluation of the applicability of the short-listed alternatives as defined above. The 
short~listed alternatives will. be reviewed. in addition to the on-going long"'ten:n CS0 co.n,trol program of sewer separation. In addition, short-term :controls being developed under Task 5, yvill ·q00 a.id .m redl,lcin~ the magnitude 9f the lqt.lg-term control p~gr.am. 
Not all alternatives are. applicable 'to every CSO location and situation. Detailed facility 
planning includ.ing costs and benefits of appli(a~le. alternative~ will be d~elqped. If none of the short-listed alternatives apply or are not ~ost-effectiv'e relatiVe'to the benefitS. derived, 
then additional technqlogies previously considered will be evaluated for select sites. 
Facility planning Will be bas·ed on sewer system computer modeling results that predict 
CSO aCtivity,, including volume~ frequ,ency, and duration. 'Ule "E:om:puter modeling resqlts 
will also prov.ide input to deterinine pollutant loads at individual CSOs and conclude Ta.Sk 
4~ Hydr~ulic CbaradeP.zatipn. The rE$ul~ of the on-going Tasks {T~s~ 4 91\d 5), togE:ther 
with the reSults of Task 7, will {Qrm the basis of Task 8, Long-Term CSO Control Plan. 

At this ijme, a stakeholder meeting is .cmti.cipatec;l fo,r the spring·of 1999 to review 
implementation of·altematives fot CSOs tril:hitaiy to ·each o~·the various reeeiving waters. 
A s~cond public ~ting i,s antieip~ted for t}u~-s~r of 1999 .to review prQgress to date 
.md se.liclt (eedback. 
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Sewer System Optimization: lm.prove/Retrofit Static-Flow 
Control 
.Pescrivtion: Static .flow·cpntrol includf;~ th9se sewer-system BMPs which maximiZe flow to. 
the treatinent·p.lant while minimizing ove.rflow-, bypass,. and fl~ usin~ simpl~ eontrQl 
d~viees tQ develop potential in~line storage. These flaw control devic~s will u5ually, but not 
always, be associated with the combined sewer-regulators and may include fixed weirs( 
orifices or static v9rtex controllers~ 

Advanta&es: 

·Wh~e plan.InaXimizes use Q:f e~ting facilities and uses conventional technology: 

• Rel_atively easy and quick to implement 
• Minimal maintenance an:d·m.anagemmt requirements 
• Inexpensive control devices· · 

Disadvantag~: 

Where plan requires new construction £crt. consolidation of regul_ators /outfall_s: 

• Mq:ximum, pollutantreduc:tion = +/-lO_per.ce~t 

• Installat;ion may be difficult, especially in congesteel areas 
• Hydraulic constraints may l.i.t:nit use, especially where sewer slopes limit consolidation 

9ptions 

Applicability: 

Flat sew~s v.r,ith excess ct;tpa:city··af!.<llimite«:: flooding potential off~r the b~t si~. 
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Sewer System Optimization: Improve/Retrofit Variable-Flow 
Control 
Descriptioh: Variable in-.sewer flow control. devices inclm;i~ sluice gates and inllatable 
claJ:n:S which may be closed to induce in~ line storage and epened to dew-ater the stored flow. 
The purpose is fJ'te.same as the stati,e:fl.ow ·eon~ol -devices; however, op~a~a.n flexibility is .. 
~cr~ased and the risk of unwanted flooding is decrea~. In .general, 1he scale o/ the 
;projects is larg~r than for the static control. alte.roatives. 

Advantages: 

Where plan m::a~es ·use of existin~ facliities cmd U&e.s conventional technology: 

• Short implementation period 
• Inex~i.ve c;ontrol devices 

Disadvanta&¢s: 

Wh~re plan I:~q~es new eonstructiqn for con5olidation ohegula:tors I outfalls: 

• Maximum poUutant reduction= +.I~ 15 percent 
• Jnstallation·may be. difficult, especially·in·congested ar~ 
• 'Maintenance is expensive and is. o~ und~r difficult .conditions 
• E:ydraulic constraints may limit use 
• Operation$ criteria need to be formulated 

Applieability: 

Typitally applicable to large trunk .sewers only due fo the.Scale.ot the CQnt(Ql devices. 
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Sewet System Optimization: Real-Time Control 
Desctiption: Real time.c()ntrol includes d.e$ign and installation. of a network of rai~ gages;. 
flow gage~, level ~ors, overflow detectors, and remote system controls such that an 
variable system components~ incl~ding gates~. infla~le dam.s-~ -etc., can be operated from a 
central location during a storm event (i.e., in real time) to mihimiz.e overflow. 

Advanta~: 

• ProviQ:~. th~ mQSt flexibility in controlling a larg~ sy~teP\ 
• May provide in-line stQI"age in areas where staticstora,ge 1s infeasible 
• Logical extension of existing system management (high-teth appeal) 
• Easier te-conttol variable-flow controls-from a c_entrallocation · 
• ~~p<>nsiv.e t9 vari~le dema:nd~ placed on the system by imcertain rainfall eventS 
• Moderate iltiplemenfation'pefiod 
• Some O.&'M ~d s~ffing ~v·ings from-centralized fa~ti'es. 

Disadvantajes: 

• Maximum pollutant reducti:oh = +I- 20 percent 
• ~uires highly trairted personnel ·to manage contrql ~ystems 
• !>4aintenance n~d~ for monitoring equip~t and controb higher 
• Operational cOntrol strategies may be complex 
• Hydtaulic cC!nstraints may limit use 

Where plan ;r,equfre~ n~ construction for CQns<?lidation of r.egu.Iators/ outfalls·will have the 
·same limitatiQns as static and variable-.flow control 

Applicability: 

• Large collection and the interceptor systeins' where· there· is .signifieant.in-line.s.torage 
potenticil ~t cannot be. developed hy static or·vanable flow conq9ls alone 

:• In gener~~ r.eal time eont;rol ts .. more e1f~,tiv.~1 .and theref<;>re more-applic-able, in the 
Pacific Northwest than it is in ·the Midwest ot eastern United States. '!he long duration 
low in~ity .rainf?ll ~ents, typi~y ~cqunfered in the northwest, cim be controlled 
by this technology more:effectively than can the short d\,ll'alio:n high intensity :storms, 
typical in o~ parts of the country. · 
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Source Control: Street Sweeping 
Des¢ption: Although the major obj~ve-:of municip~ street sweepjng ~ to.e~ce 
roadway appearance, the periodic remov-al of sW'face accumulations of litter, debris, dust, 
and dirt also red~ces transport of such ma~riaJ.into the sewer ~ys~m. Common m:ethods 
of street sweeping include manual sw·eeping, mechanical broom sweepers; and vacuum 
sweepers. Its· effectiven~~ is a functio~ of several" faders: sweeper effici~cy, Cleaning 
frequency, number of_passes, equipment speed, ·pavement conditions, e~p:ment type, part 
cf streets. swept, litter·cot:\trol progrcuns, an_d parking restr.leti.qns. 

Advantages: 

• .Easily applied to highly developed urban areas 

• Requires .no new·t 'oi\Struction 

• Has-aesth~ti.c appeal .and pr()Vides visil;ll~ ~ction 

• Street sweeping programs Cllriently are established 

• Effective .for removing heavy metal, particularly lead, accumulation in streets· 

• .Is reast>nably cost-effective for remo~g floatables, TSS and he(!.vy metal~ resulting 
from atmo~pheric depc>Sition · 

DiSadvanta~es: 

• Eff~tiveness is ruwuY. related to the type and quality of PetVement 

• Will not red~ce fec::a} coliform 

• Not-easily appli~d to highly developed tirban a:re·as-with limited]iarking 

• lrtstitutional constraints 

• Relative removal of b~ochemica.J. oxyge11 demand (BOD) il11P. ~us~nd~ s.olids is. ~ 
c6mparoo to the total cso load 

Applicability: 

• ffighly develope9 and established urban are?S 
• Curbed streets only 
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Source Control: Combined Sewer Flushing 
Description: By introducing a controlled volume ofwater over a short duration at .key 
pQints in a combined ~wer system, d~ositecl sewage solids can be resuspended and 
transmitted to the dry-weather tre.atment f!lcility·before a storm event p,r.odu~d flows that 
c~es the solids to a receiving water. Water for flushing can be supplied either externaUy 
(f:ro:m a tanker truck., for example) or in~ally (by manual or auto.m.atic detention). 

Research has shown that no significant gain in the: fraction of. load removed is achieved by 
rt:!p.eated .flushing at a single. point and that 70 percent of-the .flushed .solids w:U1 re_$ettle 
do~tream quickly. Significant pollutant reductiorls can.probably best. be effect€d by 
s.equential flushing a:t key points in a downstream .direction, to .keep the s,uspended sO.lids in 
motiQn. 

Advanta~: 

• A ·s~er flushing p;rogr.am c~ be implem~ted with little (lt no new construction 

• Reduces CSO treptment needs during wet weather 

• Increases· the se-Wer's hydraulic capacity and in-line storage, especially With 
optinUzatiQn~on~o~ 

• Delivers pollution to in~erceptors for treatment at the WP AF 

• Can be automated, in combination with in-line stQra~e 

• Good (20 to 30 perceht) removal of BOD and he<:\:vy metals with even higher effiqencies 
fqr organic compounds and nutrients 

Disadvantages: 

• Requjres intemti'Ve ~~ement 

• A~tpmared fl1.1shing syst~ may become complex and installation may be difficult 

·• Will reduce only '(first fl~h" effects· 

• Maximum posSible removal of feeal coliform is a:ppromnately 2:6 perre.nt 

• wm·no.t reduce frequency or duration of csb, and may increa:s~ magnitude by 
increasing sewe.r capacity, unless coupled with sewer optimization c6ritrols 

Applicability;: 

• Cotribirted sewer flushing is. most applicable to flat se.wers where pollutants accumulate 
and enough water dm be surged to produce a si&Uficant //first flush'( effect 

•. Genet.ally not ·appliCable to steep sewers 



s·ource Control: C·atch Basin Cleaning 
Description: Cfttch bas.ins are insW.led in coml>ined sewef &y.stems .to capture grit and other solids before en:terin:g the drainage system. Catch. basins are designed to tJ:ap sedtn~t wfu!reas . .sto~wate.r inle~ ar~ not. Fr.equent removal o,f acCl:IIXl~ted catch bC1$in deposits· is a method often prop6sed in CSO controlpragratns-'to reduce the he<lvy "first flush;, effect o.f depo$ited ~oll,ds fr.om stormwa~ fl~s and to help requce sediinenf buildup in the sewers. ·cleariing .can be done·manu.ally or by an eduttor) a buckel, or a vacuum. 
Advantages: 

• Maintains sy.st~m efficiency 

• Significant (20 to 30 percent) reducti6ns·fu·TSSand floatables ate p0sSible 

• Reduces sediment, and associated pollutan.ts, accumulation in the.CSO generated by small runoff events. 

Disadvantag,es: 

• Vacu'Ums and eductors ·are noisy, but.generally cle.aneJ; ~buckets. 

• Oeaning sch~dul~ may need to. be adjll!l.ted fqr areas with traffic co~estion 
• Overall p~u~t ~mova}s generally ate low 

• Will only reduce "f:iiSt flush" effects 

.• Wiil not reduce fecal colHortn 

• Wi1111~t reduce frequency, or duration of C$.0, and may increase magnitude by 
increaSing· sewer capacity, unless coupled with sewer optimization controls 

• Reqtiited.cl~g frequenty (cmd therefore cost) is difficult to predkt without conduct:i.I)g long7term., site-specific studi'es on accumulation of catch basin debris 
Api?Jicability: 

To .all cat$ bru;ins 
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Inflow Reduction Technique.: Upstream Stormwater Storage 
Description: Stonnwatei ret.erition and detention ponds are common techniques·. used tQ 
control pea)< rates .. 1r11d vol~es· <;>l St.U'.fc\ce.runoff in areas served by s~par~te·~~rm sewers. 
SuCh ponds can be used in a combined sewer serv.ke. area tQ c.on~()l the rate o£ surface 
runoff entering the com~~d S;eW~r collection sy-$tenL :Redu~ed flqw rates in the combined 
sew~ts will teSult in direct interception and treatment of a larger part-of the flow~ thus 
re.du~g th~ volum:~ .of CSO. 
Advantase§: 

• Can aChieve high levels of control ( mQ.te:·than 90_percent) 

• Is a cost-effective-technique for reducing inflow 

·• Retention removes relativ-ely dean.storm.water from the CS01 which needs to be 
handled doWnStream 

• Detention reduces the p~Jlow rate:s, ·peak overflow rates.~ and Qverflow volume 

• Existing _upland natural and ,storm drainage ..syst~ms could be u8ed to their maxitnwn 
capacity 

Disadvantages; 

• Sit;ing <;>£ required storiri.water basins in deveJ.op·ed upstream areas or steep tettain may 
be d:iffi~t 

• Some upst:r~am Q.etentign may co~tribute· to localized fl09dihg ( e:g., wet basements) 
unless coupled With pumping 

• Many basirt.s are :r~qwred,.for arli!awide appJ;.cations· 

• Natural wetland ecosystems may not tolerate:adcliti~ p<?nding 

• ·Up$tre~ storage may not be compatible With existing land use 

Applicability: 

In 1,1pstr~a,m parts of th~ eombin~d sewer service area where topography and land u.Se 
permit the siting of surface stortnwater ponds 
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Inflow Reduction Technique: Flow Slippage 
Desgjption: FlQW slipping is a metl;l.od of preventing:ston:nwater from entering the sewer 
system at a location thereby Channeli:rig the 'fl0w to. an alternate destination. this:is 
tfPically performed by al~ring the inle~ to surfac~ drains to blOC.!< infl<;>w and allow it to. 
"slip" by. 

Advanta~s: 

• Re!ative(y·e~sy to alter the ~s~g ~y~tem 
• Can be· very cOst-effective fu appropriate areas 
• Maximizes use of exiSting sewer system 
• Has the CSO reduction effectiven~~s of sewer separation 
• Bequrres~c9~truction 

DiSadvantages;. 

• Requires sloping ~euain. 
• Surtace flow. can create local nuisanCe conditions 
• Increaae in curr~nt .s~fa~e runoff pollutant leads may not achieve·wat~ quality goals 
• Increase in rorrent'surface run9ff q~antiti~ llUly.invoke stormwater regulations 

Avplicability: 

MOst applicable.in areas with adequa~e grade to enhance runoff or suitable to now 
diversion. · · 

BOS\L rep{) 1.ooc 



Inflow Reduction Technique: Sewer Separation 
Description:~ &£ParatiQI\ require$ construction ot either new sanitary ~Wei'$. qr new 
st~rm sewers within the c'on\bined sewer .service area. The existing combined sewets will 
th.en function as ejther sanitary or storm ~wers, depending on t1;le d~gn of the neWly 
constructed sewers. Complete sewer· separation is the only method by which wet.-.weather 
CSO ~an be·;eliminated because .stormw~ter and m~cipal wast~water ar.e C;ani~ in two 
separate systems; However, removing the sanitary component from the wet-weather .flow 
will Jt()t: eliminate we.t-wea.ther poll~#on l>ecause most of .the pollution load i$ carried by 
urban stormwater runbff. · 

Sewer·Sepai"ation may be complete or partial C9rnplete separation ~pts tp exclude all 
surface 'rurtoff from the sanitary waste stream; whereas partial separation attempts to 
remoye.m:ost of the sm;f~ce runo£1 fr.om th,~c;.ombined s.ys.tem. 
Partial separation is-often tlsed in -communities wnere sanitary flow and roof ~ainage are 
~rved by· common hoU$e connections~, making: complete sepa:ratj.on almost impossible. It is 
most often accomplished hy constructing a .new storin sewer system to collect ·str~t and 
:area drainage. Roof draina&e and sanitary flow wquld be camed by the old--system. 
Advantages: 

~ Eliminates or reduces CSb.by eliminating cn::reduciRg t,he combine~ sewer servic~~~a 
• Perman~t soll,l..ticm · · 
• Some urban amenity iinprovement potential is possible 
• Negligible additional Q&M requirements 

Disadvantages: 

• High capital CO$ts 

• V ei:y disruptive during_.eonsttuction 

• DJiftcult in utiliJ:y congested·stteets and high pop~tion d~ty areas 

• Requires ~ignific~t right-'of-way and new fa~ties 

• L9ng implementation time to eorople~ projects 

• Converts tribufary area from combined sewers to separate U:rban stortn sewers and, 
therefore, only partial1y r~ves receiving water pollutant'loads 

• Incr~ase in. current s~face runpff may invoke stormwater regulations 

• Velocities in re,m?ini,ng l)eWers may not be s~U .. cleaning 

Applkability: 

• Best in areas o! new construction 
• Area wide where right-'of-way is avail~le 
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Inflow Reduction Techniques: lnfiltrationnnflow Red"'ction 
Description: Infiltratien/lnfJ.QW (1/1) ~ a~count for a significant quantity of the flow 
being transported in a sew'er system. l/1 can increase treatm¢nt costs at the treatment 
facility by adJling significant q~titie:J of water of. variable quality and reducing the 
efficiency· o'f some treatment aquipment. 

Sewe~ ar~ which exp~ce. significant infiltration from .groundwater or tidewater into 
sewers, ate often 'indicatiVe of sewers in need of tepair, lining, or replaceme;nt. Inflow 
rep,.-esenl$ the .introduc~on of stotmwater flow via connections to th~ combined sewer such 
as roof drains and basement sump pul:nps. Inflow .can be disconnected form the combined 
sewer and re4ifecte~ to separat~ storm syste:m$ or surfaqe pondin~ for example. 

Advanta&es: 

• Makes existing in..sys~m storage capacity available 
• Increases efti,ciency of ~~g· ~w~r~ eonvex.ance ~stem 
• No land requirement 

PiSadyantates: 

May noJreduq~· or eliminate all CSO flows. 

Applicabiliijr: 

Syst~-wide 
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Treatment: Nets 
Description: Nets are static-froW conlrol devices for either en.d.-el-pipe collection or area 
collection in a receiving water bqdy. Netting ~tem8 typiCally are modular ·and use the 
energy of the effluent stream to push the fl<!Jatab1~ maJ;erials into the plastic or mesh.m!tting. 
Mos.t.n~t&, ~re, t:nad_e buoyant by float$ or pontoons. 

Currently, several municipalities use netS at or d·ownstream ofth~ conl\>ined ~er 
regulators to re4uce soli_ds ai\d ..floatal;>les frem existing regulators. 

Advantages: 

• Maximizes use of e~~ facilities 
• Uses ~onventional tecl:m.t;>logy 
• Has minimal hydraulic problems 
• When·installed in lakes, tributariE$ or-quiescent estuarine waters, nets ~ ine~nsive 
• _Mod-erate. implementation periQd. 

Disadvantages: 

• Installation may be within view 

• Maintenance ~can be diffic;ult 

• .Replaceme;1t costs are high for tom nets qr booms;.potential hi~ maintenance costs 
• Nets are installed at end of pipe or in the re<::eiVing stre~m 

• Only captur~s flQatables and aesthetic nuisance~ 

• No significant water quality improvement 

• Nt::eds. to bedeaneQ: ~each ov~flow event 

• P<;>tenti.al for o.dors and an.aesthetic nuisanee ifriear higb-use water front areas 

• Not viable in rough, open water or water with large tidal variations 

• Limited lmowledge-of successful use in riverine and high-energy estuarine 
envi.r:onmen~ 

Applii:abilizy: 

Flat ·sew~rs with flpading potenti,al typically are the best for this end-of-plpe technology. 
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Treatm.ent: Microscreens 
Descrij?tion:. Mkroscreens MVe very s~U op~gs, generally less than 1/25.0 inch (i;e.1 0:1 
mm) and.are:intetided to provide significant reniOVals. of suspended sqlids. and ~~ated 
BOD.5f ~qxinsl etc. RemQval. performance tends to improve cis·infhiertt suspended solids 
.concentrations incr.ease due to the relatively constant effhtent copc~ntratiQns. In adcUtiQn~ 
scr.eeru;.~evelop a. mat of trapped particles, which actS .as a strailiet1 retaining particles 
smaller than the screen aperture. Chemital ailditives can be used to improve pt9C~ 
remov~ efficiencies .. 

Advantages: 

• Pr.ovide main treatment to CSO flow 
• Good solids remov~ 
• Relatively small land requirements 
• Matui'e·teclmology 
• Series of s.cr~ens can be cl,~~r~d in order to handle vciljcing ranges Of flow 
• Lends to automatic Operation 

Disadvantases: 

• Additional design and ONration requir~ts when a netwi>rk of screens are· utilized 
• No tr~tment ot"diSsOlved pollutants 
• Requites sludge handling 
• Mcly req~ influ~nt pumping 
• E.ff:ici~nci~s vaxy since t:ll.e effluent nearly· always has a constant conc~tration 
• Re.quires <::ohventional buUding and power faciliti~ 

Applicability: 

The tna'in treatment device of a storage/treatment system 
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Treatment: Mechanical Screens 
Description: Coarse screening pro:vides pretreatn;\ent ~d protec~ downstream equipment ftom damage by coarse material found in-combined sewet flow~ Mechanically cleaned bar 
~remove screenings Qn a duty cycle. or differential head method. Mechanically 
cleaned .. $CI'eens·have openings. that ran~~ ~om ·3/8 indl to 1.5 inche!). 

Advantag.es: 

• Pr9~ct. ·qqwnstream facilities 
• ModeratelY, inexpensive 

Disadvanta~: 

• No significant improvement to water quality 
• Need to be maintained and teqli.ire a pOWer source 

~£?-licability: 

Generally a required pretreatment' feature associated with any of the other treatment 
proces$eS 
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Treatment: Coarse Screens (manually cleaned) 
DesCription: Coarse so:eening provides pretreat;ment and p~otects downstream equipment 
from dcunag~ by coarse material found in cOmbined s.ewer flow. Coatse screens have 
openings that tange from.3/16 tq 1 inch. 

Adv·antages: 

* Protect downsti'ea:m faCilities 
• Uses conventional technology 
• lne"Fensive 

Disadyantag~s: 

• No si~ficant improvement in watet quality 
• OiUy Ciiptures floatable~, aes.theti~ nuiSances_,, ~eSS USmg inicroscreens· 
• Requir~ new c6n8tructiori 
• Installation may be difficult, especially-in con~ested areas 
• Potential for od9r fr-om ~eened so1ids 
• Nee.d. to be. cleaned after each overflow event 

Applicabilit.y: 

G~rally a required pretreatment feature associated witlt"any of the Other treattn:ent 
processes 
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Treatment Systems: Swirl Concentrator and Vortex Separator 
Description: Swirl concentrators t:egulate both th~ quantity and quality ol CSO at the point 
of QVerfl<;>W. Solids separation iS caused by the "inertia differential that-resultS from a 
circular path of travel. The flow is separated intQ a l~rge volUJT~.e of clear overflQw. and a 
concentrated low vorume ef waste that'is intercepted for treatment at the dty·Weather 
wastewater treatment plant. 

Pollutant removal perfo~ce of swirl ·c6hcentrator.s, at a given hydraulic l6ading rate, 
depend on the relative seU:leabilityof the. waste sbeam being processed. Sqlids separation 
performance 'is much better for large gritty ma'terial than .for' smallet ahd lighter particles. 

Advantaus: 

• High-rate primary t(ea~nt fo~ solid.s ~oval 
• N:9 moving parts 
• Accept a Wide range of'fiow rates 
• .Relatively smalr~d requirements 
• Good oost-effectivenes·s for TSS removal . . . 

DisadV"an1ages: 

• Estimated TSS removal is. 3.9 to 40 percent 

• Irifluent ~ping will likely 1;>e .req~ for many potential sites 

• Linrlted capacity to reinove floatables 

• Relatively new technology with limited demonstrated feasibility· for .full-:;cale 
app~ica.tions 

• Design criteria are not well established 

• Solids ·handling)nay be r.equired 

• Requires new construction 

• Ins:tallation may he cWfiCll.lt, ·especi~y in co11g~ted,are~ 

Applicability: 

Main treatment device qf a storage and treatment- system 

BO.Sil TCP-6 l.OOC· 



Treatment: Gravity Sedimentation (primary treatment} 
Description: The obje.ttive of sedimentation: is to produce a· cl~rified effluent by 
gravitatio~ settling. of the suspended particles .. that are heavier than water. sedimentation 
is one. of the:mQS.t common·and well-established unit operatio;ns'for w~ewater treatment; 
~entation also prOvides storage capacity, anti disinfection can be:affected concurrently 
in the $Clme tank. It is plso very adaptable. to. c;hemical a.ddittves, such as lime, alum,. .ferric 
chlodde, and p<>Iymers, which remove· suspended solick, BOD, nutrients, and heavy metals 
at hlgher ral:~. 

Advantages: 

• .Mirti:i:hal power and 'Il'Wntenance requirementS 
• Well-understood technology 
• Sedim~tation bas~ will pr.oviqe·some storage 
• ·Fairly high TSS removal {65 percent) 
• Simple in design:and opera·tion 

Disadvantages: 

• Large land area requirements 
• Mediwn cost-eff«tiveness 
• Instalhrtion may npt be practical in co.t:tgested areas 
• Could be aesthetically unappealing 
• Easy to forg~ to maintain ba:sins 

Applicability: 

Only in the less populated parts of the planning area. where land is available, at·the ~d of 
exlsting CSO ou~aus or alo.ng the riverfr~mi 



Treatment: Flocculation/Sedimentation 
Des¢ription: FlOcculation, a umt process·pr~d.ing·sedim.entatio~ or filtration_ is.~ to 
~crease the rexru:>val efficiency of the ~imentatian process. The major -objective of 
flocculation (including c~gulation) is to permitaggregation of cQUoida.l. parQ.cl~ priqr tQ 
s~dimentation. CQagulation is. the term, which deSCribeS the overall process of particle 
aggregation7 including both particle ~port to cause inter-p~rticle eontact at\4 particle 
destab~tion to permit the attacfunent of particles .once contact has occutred. Flocculation 
is the term used to describe the transport s,tep only. Coagulation requires the ad.ditio.n and 
mixing of chemical additi"Ves• 

sedlmentatior{s· objective .js to preduce a darifioo effb.rent by sravitalio~ settling of the 
suspEm.ded particles that are· heavier than wat&. It is one of the most comi:ru:1n and well 
est.ablished unit operations for· wastewater treatm~t. Sedimentation also pr9vides storage 
capacity1 and d.i.sittfection can be affected corktin'ently in the same tarik. It is also very 
adapW>le -to chemieal additives such as lime, alum, feme chlQride( ~d pqlymers~ which. 
provide higher su5pended solids, BOD, nutrients and heavy metals re-moval. 

Adyantases: 

• Proven teclmo:lQgy 
·• Improved performance (80 percent TSS removal) compared tn.-gravity sedimentation 
• Sedimentation basins \Vill prayide some storage 

Disadvantages: 

• ~ge land atea:requireme:nts 
• Me.diwn cOst~ecti-v~ 
• Adc;litional O&Mreq¢l'~ts 
• Additional sludge handling. 
• Installation may·not be p.ractic.U in c:ongested areas 

Ap.plicability: 

Only in the lesa populated portions of. the planning area. where land is available: 
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Treatment~ High Rate Filtration 
Desttiption: mgh rate filtr"tion typically.refers to. a filter which has hvo media: anthracite 
coal anti fine ~d. Periodic backwashing of the filter bed·must be provided (even if 
prefiltrati.on is used) because suspended solids will clog the filter. High rate filtration has· 
been applied t6 CSO treatment previously. However, it is·more common in the treaqnent of 
industrial wast~~· Flocculatio~ i$ often u5ed in ·conJunction with high rate filtration. 

Advantag'e5: 

• Moderate land requirements 
• Fairly hi~ TS.$ removal ( + l- 60 percent) 

Disadvantages: 

• High ·O&M requirements 
• Pretreatment ~ req~ed to remove coar~e solids 
• Aestheti~ally unappealing 
• Limited CSO. eontrol ·experience 
• M~dium cost-effecti~eness 

Applicability: 

Generally applicable to C.SO treatment if facility can be sited at or near outfall($} 
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Treatment: Chlorination 
Description: The tnajor objeetive of chlorination, or disinfection by other means, is.to -control 
p~thogens and other microox:ganis~ in receiving waters. The di~infection agents 
corrimoruy use.d .in CSO treatment are chlorine, calcium or sodium hypochlorite, and 
chlonne dioxide. '{'hysical methods and other chemical agents have not had Wide usage 
because of excessive costs ·or operational pro"'lems. The choice pf a disinfecting agent will 
dep~d on the unique characteristics of each agent, such as stability, chemical reactions 
with phenols and ammonia) disinfecting reSidu~.~ and health hazard~. A!:Ieq~ate mixing 
must be provided to force disinfectant contact With the. maximum number of · 
microorganisms. ~g can be done by .mechanieal fla,sln;ni~ers at the ppint of disinfectant 
addition; at intermittent points by specially designed contact c:hamber's, Or both. 

Advanta~es: 

• Only physical-chemieai treatment alternative that pr-<;>videa d:isinfe¢on 
• Publicly acceptable practice 
• Mature tedmology . 
• Many ·supp~s of equipment and suppHes 

Disadvantages: 

• Corro5ive and toxic chemicals must be transported, stored, and handled 
• Req\lires a moderate level qf equipment·-~d st<;>rage facilities 
• Chlorine residual~ in tr~ated effluent are toxic to aquatic life 

Applicability: 

TQ.all CSO storage and treatment systems where disinfecl;ion is required 

BOS\L TCP·Ol .OOC 



Treatment: Dechlorination 
Description; Sj,n<:e about 1970, much attention has been focused on the toXic effects of 
chlorinated effluents. ·Both fr~ chh).rine anQ.. chloramine residuals are to?dc ~o fish and other 
aquatic organisms. Dechlorination typically involves the addition of sulfur dioxide to the 
wastewater. 1bis p.rqc.ess·wiU p7:oduce small amounts of sulfutic and hydrochloric acids. 
However1 they are generally neutralized by the buffeting capacity of the wastewater. 
Sulfur dioxide is fed as a :gas, using the same equipme,nt a$. Chlorine systems. Because the 
readiqn with free or c::ombined chlorine is practically instantaneous, the desjgn Qf contact 
systems are less p:iticql than that of chl0rine c~tact sy~tems. 

Advantages: 

• Removes chlorine residuals that ·are hartn,ful to natural waters 
• Mature -tecimology 
• ~y in.corporated withchlorinatiqnfacilities 
• Very effective with little additional nUxin~ and detention 

Disadvantages-: 

• Sulfur cijqxide is toxic in concentrated forin 

• Little experience using other dechlorination agents (e.g., metabisulfite, bisulfite, or 
sulfite salts) 

Applicability·: 

In conjunction with chlorination facilities 
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Treatment: Treatment at East Shore WPAF 
Description:~ technology includ~s. reviewing the va1:ious treatment facility components 
to deterinine if and how additional wet weather flows can be treated at the existing 
treatment facility. Tl).is technology is inclu~ed in EPA's NMCs and cari often be cost­
effectiv~ly implemented and proVide significant water quality benefits. 

New Haye.n's East Shore WP AF has two incoming conveyance-pipelines: one conveys 
pumped flow fr0m the East Street P.ttmp Station and the other conveys f19w by gravity. 
Toge.ther the incoming flow !s pumped at the WP AF by five raw sewage influent pumps, 
each with a maximum capacity of 25 t:ngd, and three primary clarifiers, each with a 
maximum capacity ()f.SO mg4. Pre:sently, c;>nly two out of the three. clarifiers can operate at a 
time·while·their use is being rotated to upgrade .the units. It is anticipated thafby summer 
1999, c;ill three qarifiers will normally be available for use dUring extreme wet weather 
conditions. Primary treatment capacity iS presently limited to 100 mgd. Secondary 
treatment units are llinited fu 60 mgd, and conveyance betWeen,primary and secohdary is 
limited to approx.im<!,tely 100 mgd. All flows totaling 60 mgd and ·below receive full · 
prelimin.ary, pritnary,.and secondary treatment and chlorination. Flows above 60 mgd to 
100 mgd r~ceive preli.mmr.uy ~d primary treatment and are-th~ blended with·~qndary 
effluent and chlorinated. 

A modifi.c<;lt;i.on to the wP AP to incr.ea~ capacity during wet w..eallier would include 
utilization of the third primary clariH~r as a wet weather treatment facility. It is proposed to 
intrpciuce:hypochlorite at the primary clarifier influent via ins~lation of~pproximately lQo 
feet ·of l-inch pipe from the new hypochlorite storage facility to the pri.rnary clarifiers due to· 
the conveyance limitatiqns be~~ primary and ~ecqndazy. treatment and install 
approXimately 1,800 feet of ·6o-inch conve.y.ance pipeline to channel flows from the primary 
.clarifier receiving chlorine to t}le:WP AF Olltfall to mix with the remaining chlorinated flows 
from secondary treatmeht. isolation of .flow.s at the effluent box will be required and two 
60-inch sluice·. gates ar~ also proposed, one at each end of the 60-inch .pipeline for. flow 
control. This modific·ation would provide.another 50 mgd ·oi primary tre.atment capacity 
that could be used for wet weather Bows exceed.i.ng th~ 60-mgd secondary treatment 
(:apacity of the WPAF, boosting the plan.t total w.et weath~ peak flow capacity to 150 mgd, 
including 90-mgd of flow receivihg preliminary and primary treatment and chlorination. 

Advantages: 

• M!lximizes use of current treatment capacity 
• Provides uniform and high-level treatment of all captUred CSO 
• Provides <::entralized processing for all wastewater 

Disadvantages: 

Maximizes storage requirements if plant is not expanded because CSO treatment capacity 
will be available after the· :?torm 

Applicability: 

Any treatment facility with spare capacity 
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Storage: Open Concrete Tanks 

DesCription: Open concrete tanks have the same function as earthen b4t6ins. How~ver, 
conerete. tanks generally are more durable than earthen basins and have more storage 
volume per unit ofland a:rea. Aeration and washdown fu.cilities are required tQ prev~t 
anaerobic conditions and to provide for cleaning after· each event. Sbme sm.ailer tankS· can 
be designed to be self:-cleahing, using a sloping floor and an automatic sediment flusl:Ung 
device. · 

Advantages: 

• Efficient 1:1Se-of a-vailable land .in :J."ehltioi\ to earthen basi.ns. 

• Storage:~ may "be distrlbut.ed throughout the combined sewer Service area where 
they ate.most:needed 

Disadvantages: 

Site must be fully dedicated to pollution control 

Applicability: 

Siting generally is restricted to areas of relatively low population density and industrial use 

BOS\l TCP.()1.COC 



Storage: Closed Concrete Tanks 

Description: Closed concrete tank~ generally ~e const:r\lcted bela,w grade and provide a 
completely enclosed unit for storing captured CSO. Sud\ tanks must be equipped With 
maintenafl:ce access, ~eration facilitiesJ and washdown ()r sediment flushing equipment. 

Advantages: 

• Can be located ·in relatively high~intensity land-use areas 

• May allow up to 100 perceht reduction in CSO volume, frequency .and magl:litude 

• Provides effective CSQ storage, for subsequent treatment 

• Some urban amenity improvement potential is possible 

• Multiple. land use is possible. For example, the area.above closed.concrete storage tanks· 
can be used .for open parkland or for pa.rkil1g lots 

• Cle>sed -concrete t~s can pe distributed throughout the combined sewer s.er'Vice area 

Disadvanta~es: 

• Clos.ed concrete tank$ !;lie expensive in relation to open tanks and earth~n basins 
• Requires large pumpil)g facilities to treatment systems 

Applicability: 

Areawide, except pe;rhap~ for the most highly developed downtown areas 
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Storage: Storage Conduits 

Description; Storage conduits· a.re·similar to traditional dry-weather wastewater interceptors 

except that storage ·conduits ate .muCh larger. The Junction of the conduits~ to (1) proyide 

the required CSO stotage, \2) consolidate se.veral (or all) combined sewer outfalls, ·and 

(g) prQvide·conveyance capacity. fu general; suchsyst~ would be construct¢ 
downstream iro.m the exi~ting co~ined sewer regulatc;>r~, along th~ waterfront, and below 
ground level. One or more pumping stations would be requir.ed to dewater U\~ storage 

conduit(s) after a wet-weather eVf.;nt. 

Advanta~es: 

• Provides a:coi\.SOlidated.$tO.rag~ system; wh,er.eby the tQtal storage volume is. available. to 

many outialls. Thi~ is. a, more efficient stor~ge configuration than prov.idins individual 
storage tanks at individual outfaUs. 

• Minimizes the need for wet-weather outfall C011$olidat.ion conduits. 

• May allow up to 100 percent reduction fu CSO volume, frequency and magnitude 

• Provides effedive CSO storage for subsequent treatment 

• Some urban amenity improvement potentia.Us possible 

• May be phased easily 

• Re~trict~nxmstruction aqt:iv:ities to a narrow corridor .parallel to exisl1n·g wastewater 
interceptors. 

Disadvantages·: 

• Subsurface cc;>nstruction must be done .along the waterfront and is often extensive, .. 
difficult, and ~ensive. · 

• Requir~ pumping taciliti~s to treatment sy$tems 

• May requir~ substantial land area for conduit right-of-ways 

• Costs about the same as closed concrete ~ 

Applicability: 

Areawide along the waterfront 
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- Storage: Storage Tunnels 
Description: The de£p-tunnel alt~rnative p~ovk\es consolidated off-line storage in tunnels 
excavated in bedrock below the sewer system and other existing utilities. A complete deep-
tunnel system includ~s four main components: · 

1. Near surface conduits to consolidate the flow ft.om several outfalls 
2. ~op sha'fts· to ~onvey the cors.olidate4 flow to the tunnels 
3. Deep tunnels to store the flow and interconnect the dl:op shafts 
4. One or more purnping·· .Sta~9fl:'? to transfer the stqred CSQ tQ treatment 

Advantages: 

• Minimalland:requirements 

• May allow up to lOO percent red,u~on in CSQ volume~, tteq\1ency·and magn,itu,de 

· • ~arge storage capacities can be dev~oped for hig!:llevels of CSO cap hire 

• Centralized storage system .is available to capture combined 5ewer 'flow wherever it 
oc:curs 1n the ser:vice area 

• Aes¢etically appealing minimization of ~urface facilities 

• Marginal cost of tunnel storage· is· low 

• Uses existing wastewater treatment fadlities including outfalls 

• Captured CSO is removed from local receiving waters 

• Eliminat~s dry-weather CSO resulting from regul~tor malftmctions 

Disadvantages: 

• Major construction required 

• Near surface c(msolidation system may be difficult tQ construct 

• Very large in;itial capital cost for near surface consolidation, drop shafts, and pilmp-out 
facilities 

Applicability: 

Areawide 
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Appendix 8 Minutes of Stakeholder Meetings 
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M E E T I N G S U M M .A RY CH2MHILL 

New Haven Long-Term Combined Sewer Overflow 
Control Plan - Stakeholder Meeting #1 Minutes 

ATTEND~; 

Mark Tedesco/OS .EPA Y:,ng I$land 
Sound 

Larry Sinith/City of New Havim 
Engineering Department 

Joy Ford/City of New Haven Planning 
Department · · 

Curt Johnson/CT Fund for Environment 
.Sigrund Gadw.a/Quinnipiac River 
Watershed Association 

David 0. Rel1er/Friends of W~st River· 
Memorial Park 

Roy Schiff/Yale Uriiver'sity Center for 
Coastal and .wa~shed Systems 
Edward Grant/City of New Haven 
Environmental Council 

Bill Hoge;m/CTDEP, Water Man~gem~nt 
_Penny Howell/C( DEP~ Fisheries 

Paul Kowalski/New· Haven Health 
Departm~t 

Emly McDiarmid/Yale University FES, 
Center for Coastal and Watershed 
Systems 

Lewis Madley /New Haven Health 
Department Bureau of Labs 

FROM: 

DATE: 

Rita Fordiani/CH2M HILL 

September22, 1998 

Peter DaviS/New Haven Riverkeeper 

Jackie P.emell/CI' DEP, EnvironmJ:!Iltal 
Equity Program 
Richard Fasano/New- Haven Parks 
Depart:ment 
Navis Bertnudez/Y ale University FFS 

Healh~r Langford/Yale University FES 

John Hudak/S. Central CT Regional 
Wa·ter Authority 

Rkhard Cleary /City of New Haven 
I?ep~tment of Engineering 

Dick Miller/City 9f New Hayen, City 
Engineer 
Bangalore P.. Neela:kantiaJVUnited 
International Corporation 

Ray Smedbex:g/New Haven Water 
Pollution ControLAufuority 
Edith Pestana/CT D;EP, Environmental 
Equity Program 

Peter von Zweck/CH2¥.HILL 

Dave Burna/CH2!\1 HtLL 

Rita Fordiani/CH2M-HILL 
Bryan Cote/Percival Com.tnunications 

The first stakeholder meeting for the City of New Haven Combined Sewer OVerflow (CSO) 
Cqntrol Project was held on ~w:sday_, S~ptember ~~from 6:1?0 to 8:30PM in the Public 
Hearing Rodm at 200 Orange Street in New Haven, CT. The.pu:rpose of the meeting was to 
provide an ·overview of th~ status of the New H aven Long-Tenn CSO Control Plan, present 
information on typical CSO issues and how other communities are addressing CSOs, and t.o 
solicit input from the stakeholder§ <;>n what their primary concernS are related to this 
program. Rather than repeat the m aterial in the presentation, these minutes will present 
m~ting highlights, stakeholder input, and record outstanding (parking lot) issues. For . . 
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NEW HAVEN LONG-TE:l'-1 COMBINED SEYlER OVERFLOW COifi"AOt. PlAN· STAKEHOLDER MEETING II MINUTES 

those stakeholder representatives who were un~ble. to attend the meeting we will also 
include a copy of the meeting presentation: handouts. 

Meeting Highlights 
• During·the introductions, meeting attendees 'Were asked to briefly s~te their inte-.;est in 

being a stakeholder for the project. Their responses are included herein as part of the 
~ttendance Sign-in sheet. 

• Several·meeting p<miQ.pants:shared their 'local knowledge of critical areas of water 
quality corteem; we hope to. colleet as much of this deta.U ·as possible before the next 
stakeholder meeting on.Tue$day,:October 13th. 

• There iS great interest in pollutant sour.ce ·and receiving w·atei' quality characterization; 
we expect to provid.e New Ha:v~ CSO flow, volwne, duration, pollutanqoaa, an.d 
drainage area information-and available receiving wat.er quality data at the October 13th 
stakeholder meeting, 

• Other C:SO c;:onununiti~ have altered existing CSO ·plans to comply With changing 
regulations1 to. reduce cost, to achieve higher levcls of pollut~t control;. in all cases, a 
combination of CSO control teclmolqgies matched the' communities' goals for providing 
the·required water quality l>enefits at aceeptable·c~~· ·~tak~older involvement early·in 
the process has been a triticallesst'm learned iri other CSO programs. 

• Stakeholders were asked to share their ptimary concerns ~e4l:ted to the proj~t; their 
input~- attached. Many stakeholders reiterated the need to improve water quality in the 
recei0ng. waters. Stakeho.lde~: conc~rns will be discussed in gt:ea~ detail at th~ October 
131~> mee'ting. 

• Stakeholders were randomly separated into six. groups and qSked to comment on the 
following six issues: 

System performance g;oals 
R.egulato.ty goals 
ReceiVing water goa.ls 
Cost goals 
Public involvement goals 
Other goals ·· 

Each stakeholder was then asked to yqte on his or her top three issues; their int>ut is_ 
attached. These issues and votes·wm be discuSsed in greater detail at the October 13th 
meeting. 

• Stakeholders wer.e q'l;lf;ried re.ga.rding their preference/ ~bility to.pru:'ticipate in upcoming 
stakeholder meetings held on certain dates or at certain times; the unanimous respop~e 
was a <;fay time preference for. a meeting time and no prefer.ence· fot particular p:leeting 
days. It was agreed that the October meeting time. would be changed to 4:0(> to 6::30 PM. 
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NEW HAVEN LONG-TERM COMBINED SEWER OVERR.OW CONmOt. PUN-STAkEHOLDER MEEnr.G t1 t.IINLITES 

Next Steps 

Based on the goals and objectives listed by the stakeholders, technical experts will de\ielop 

an alternatives evaluation model to ad.d.r~~s technology $election i$sues. An initi~ ("fjrst­

cut") model will be presented to the ·stakeholders during the. October 1311\ meetihg. At that 

time, participants will be able to comment on and modify-this initial .model_. Once the 

stakeholders are satisfied that the mOdel encompaSSes the spectrum of community concerns, 

they will prior,itize the.impor~ce of pe#o~ce me~ that form the basis qf the m!l<;lel 

(this corresponds to supplyirt_g the pblicy concerns and direction for the evaluation p.rocess). 

A completed.mQdel that provides an: explk# b~is.and method for ?SS~ing the 

performance 'bfeach teclmologj ·and alternatives will be developed from the outcome of this 
meeting. 

Parking tot 
The "parking lot" is the meeting boara to "park'! unanswered meeting questions. The 

following presents the qt:teStiQI\5 received at t}:le meeting that could not be answered at the 

time of the meeting. The intent is that the project team will provide infonnation ~d a. 

response to the~e issue~ at the October 13'11 stakeholder meeting. 

·1. What is the frequency of storm eventS that increases wastewater treatment plant flows~) 

aqove the plant's·_secondc,ry capacity and b} -above the· plant's primary capacity? 

2. Wh-at are ·the voltime, frequency, ahd duration of New f:iav:~'s cSOs? 

3. Include privat~ bead}~s and other swimming areas on project aiea map (Figure lt 

4. Present available water quality information for project are~. 

Upcoming Mee-tings 

• A s·etond stakeholder·mee-tin,g is scheduled for Tuesday, October 1;3"' from 4:00 ~o 6:30 

PM in Uw-Public Hearing Room at 200 Orange Street, New Haven, CT. Participants will 

-review priqritization-o£ project goals and development of evaluation criteria t9 

determine appropriate cso· control technologies. Sandwiches ·and refreshments will be 

served. Please R.$. V.P. to Brya,n Cote at Percival Communications: phone (860) 677-

5076; fax (860) 677-5078; email perccomm@aol.com. 

• The fust public meeting will be held in mid -November. Date and time to be 

determined. 

• An -alternatives evaluation workshop will-be held in early 1999. 

Communication 
Please do not hesitate .to contact the following project staff: 
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tal HAVEN l.ONG·TEIW cOMBINED SEWER OVEM,OW CONTROL PLAN.· ST~ER MEEl'ING Jl WNUTES 

Regarding logistical information: 
Bryan Cote 
Percival CommUnications 
P.O. Box-1302 . . . 
Avon, CT 060Ql 
Phon,e: (860) 677-5076 
Fax-: (S.60) 1,577-5078 
Email: brycote®a:ol.com 

Regarding technical Information: 
Rita. F.ordiani 
CH2MHILL 
50 :stanifo.rd Street 
Boston, MA 02114 
Phone (617).52.3-2260 X2l0 
Fax: (617) 723.~9036 
Em.ail: .i-fordian@ch2m.·com 
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City of New H.aven Long-Term Control Plan· 
Stakeholder Input 

Stakeholder Concerns 
Each of the stakeholdexs was asked to describe their key concerns (in other words, "what 
b:ring5 you to this meeting?"). The complet:e list of stakeholdex; concerns is listed l;>elow: 

• Aestheti<:S 
• ·Best management practices· 
• Clean water 
• Cost e'bang-for-the-buck") 
• Education · 
• Fish habitat 
• Fishing/shellfishmg 
• Infrastru,cture imp~ove-JJ;tents/mai.ntenance 
• Managed growth/ development 
• Meetre~ations 
• Miniu!ize pollutan,ts 
• Nitrogen reduction (poi:nt versus .honp.oint.sources) 
• Public health 
• R~eation/bo~ting 
• Risk management 
• Source reduction 
• Stqrm event?/ ~ystem capac.ity 
• System. reliability 
• Wildlife protection 

Stakeholder Issue$ and Vot~s 
Six. sm!lll stakeholder groups were asked to review· and edit as necessary a shortlist of 
issues. Then ·each stakehelder was asked to review all of the issues and vote for his or her 

• • • • ' I • • ;. 

top three issues. Their issues and voting iS presented b.elow. Note: (#, #%) denotes fue 
number of stakeholder vot~s ·and the percent of the total votes. 

System Performance Goals: 
• Optimize performance Of existing facilities including treatment plant capaCity ( 4, 9%.) 
• Maximize.conveyant:e (2, 4%) 
• Elin:Unate dry weather overflows (1, 2%) 
• Evaluate roof leader disconnection (1, 2%) 
• Monitor /reduce s€diment deposjtion 



• Reduce cave-in potential 
• Analyze eXisting facilities/rehabilitation 

Regulatory Goals: 
• Comply with EPA and CTDEP CSO Control Policy (3, 6%). 
• Meet NPDES Permit Requirements (1~ . .2%) 
• .Meet state water quality standards 

Receiving Water Goals: 
• Focus. on improving water quality in critical are~ l8, 17%) 
• Focus on improvingwate.r quality· for specific uses like shellfishing; fi'shing, swil:nirting) 

boatin~ .tecreational uses, wildlife, wetland (tidall in1and) (8, l~k) 
• IdentifY crj.tical-water.q\l.ality ar~a~. 
• Review econorriic value of goals 
• Meet CfDEP gG.als 

Co.st Goals: 
• Balance coSts and benefits (4, 9%) 
• Optimize a$.sodated public improvements (2, 4~/o) 
• Optimize ~$Sociated habitats, water quality improvements, park improvements·(z, 4%) 
• Reduce program cost 
• Aftordable and -supportable 

Public Involvement/Acceptance Goals: 
• Arrange for public meeting (by neighborhoods) 
• Includ.~ target input from users of re~eivir\g waters (fisherman, sw'inuners, etc.) 
• Assess the public view {complaints to .aldermen, neighborhood management groups,. 

City dep-artments, media, etc.) · · .. 
• Invqlve ¥ayor's public relations staff 
• Educate public of fundamental benefits·of project 

Other Goals: 
• Improve aquatic habitat (4, 9%) 
• Increase enforcement of existing regulations (ionin·g,.SESC land u,se,llood, etc.) (3, 6%) 
• Cle~ street~ (2j ·4%) 
• Improve human quality oflife (public values) (1, Q%)_ 
• Public education pi:og,ram (1, 2%) 
• ldentify long-term economi~ spin-off benefits (both use and nonuse value:s) 
• Relate the?e goals to tho$e of the Long Island Sound Study 
• Increase sotirce reduction 



City Of New Haven Long-Term Control Plan· 
Stakeholder Input Form 

Project Concerns (make any additions/changes): 

Project Goals (make any additiOns/changes)~ 

Additional Comments (includes local input, research, available water quality data): 

Meeting Issues (includes sug·gestions or concerns regarding stakeholder 
meetings, time, format, participants, etc.) 

PLEASE RETURN THIS FORM TO BRYAN COTE, PERCIVAL COMMUNICATIONS, P.O. BOX 1302. AVON. CT. 06001 
OR FAX TO 860·677-5078. THANK YOU. 



City of New Haven Long-Term Control Plan 
9/17/98 Meetin·g Attendee List 

• Denotes ~~akehol4er 

NAME 

Maik Tedesco• 

Larry Smith* 

Sigrund Gadwa"' 

David D. Reher* 

RoySclillf 

Edward Grant-

Bill Hogan• 

Penny Howell"' 

Pat.tl Kowalski* 

Emly MtDiamtid,. 

Lewis Madley 

AFFILIATION COMMENTS 

US EPA Long Island SoUnd General P\tetest 

City of New Haven Engineering City's Project Manager 

City qfNew Haven City Planning Department City Plan Commission-Staff; 
Inl.c;nd wel:l.a!1~s­
commis$}on staff; New 
Haven designa~ to Long 
Island Sow:\d Ass.embly 

CT Fmrd for Environment 

Quinni.piac River 'Watet.&h~d Association 
Habitat WorkGroup QRWP 

Friends ofWest River Memor;ai Park 

Yale Univennty Center for Coastal and 
Watershed Systems 

City of New Haven Environmental Cmmcil 

CI' DEl?, Water Manag~ent 

CT DEP Fisheries 

New Haven Health Department 

Yale University FES, Center for Coastal and 
Watershed Syslems 

New Haven Health Department Bureau of 
Labs 

Water q\latity, stormwater 
quality, in particular 
parameten;. related to 
human use·l,md he~lth 

Water quality in Quinnipiac; 
for recreation / ·fisheries/ 
habitat purpose·s 

Water quality·in .general, 
We?t.River~ specilicaUy 

NPS, watet. g'll4lity, biota 

Beaver Pond 

Compliance wl.th bpth .state 
and EPA CSb policie.s; 
funding 

General interest 

Ovetall watershed 
environmental quality 

Water qualily 



Peter Davis* 

Jackie Pernell 

Richard Easano• 

Navis Bermudez 

Heather Lan~ford 

John Hudak 

Dick Miller* 

Bans-cilore P. 
Neelakantian 

Eay Smedberg• 

Edith Pest&na. 

Peter von Zweck 

Dave Burna 

Rita Fordiani 

B'ryanCote 

New Haven Ri-verkeeper 

cr DEP, Environmental Equity Program 

New HaVel\ Parks Department 

Yale tJni.versio/ FES 

Yale Univ.ersity..FES 

S. Central CT Regi:Onal Water Authority 

Water quality; recreation 

CSO in urban ?feas 

General commUnity interest 

General community interest 

Status ofpast or ~ting 
csos on Mill River 

City of New Haven Department of Engineering TecluUcal Backup 

City of New Haven, Gty Engineer 

United International Co:q>orati.Qn 

New Haven Water Pollution Control Authoiity 

CT DEP, Envkonm~tal Equity Prpgram 

CH2MHILL 

CHi.Mlffi,L 

Percival Conununicalions 

Ranking of ·eso~, ~ub­
consultat}t 

Prioritizing the-CSO plan, 
~o areas that are tJSed for 
recreation 



New Haven CSO LTCP Stakeholder List 

City of New Haven I Board of Aldermen David Moakley 
City of New Haven I Engineering Department Richard Miller y 
City of New Haven I Engineering Department Larry Smith y 
City of New Haven I Environmental Advisory Council Ed Grant y 
City of New Haven I Health Department William Quinn Y-Paul Kowalski 
City of New Haven I Parks Department Pam Kressmann Y-Richard Fasano 
City of New Haven I Parks Department Peter Davis y 
City of New Haven I Planning Department Joy Ford y 
City of New Haven I Water Pollution Control Authority Raymond Smedberg y 
City of New Haven, 16th Ward Raul Avila N 
CT DEP Bureau of Water Management/ Municipal Facilities William Hogan y 
CT DEP Long Island Sound Program Susan Gradante N 
CT DEP Marine Fisheries Ernie Beckwith Y -Penny Howell 
CT DPHS Bureau of Aquaculture John Volk N 
CT Fund for the Environment Donald Strait Y-Curt Johnson 
Long Island Sound Keepers Fund I CT Aquaculture Association Terry Backer N 
Natural Resources Defense Council Peter Lehner N 
Quinnipiac River Watershed Association Sigrund Gadwa y 

I' 
US EPA I Long Island Sound Mark Tedesco y 

US EPA-Region 1 Michael Fedak N 
West River Watershed Association Duncan Schmitt N 
Yale University I Center for Coastal and Watershed Systems Emly McDiarmid y 

New Haven CSO L TCP- Additional Meeting Attendees 

City of New Haven I Engineering Department Richard Cleary y 
City of New Haven I Health Department Bureau of Labs Lewis Madley y 
CT DEP, Environmental Equity Program Jackie Pernell y 
CT DEP, Environmental Equity Program Edith Pestana y 
Friends of West River Memorial Park David Reher y 
South Central Connecticut Regional Water Authority John Hudak y 
United International Coorporation Bangalore Neelakantiah y 
Yale University FES Navis Bermudez y 
Yale Universi ty FES Heather Langford y 
Yale University I Center for Coastal and Watershed Systems Roy Schiff y 

Maillist.xls stakeholders 
9/24/98 5 14 PM 
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MEE TING SUMMARY CH2MHILL 

New Haven Long-Term Combined Sewer Overflow 
Control Plan .. Stakeholder Meeting #2 Minutes 

ATTENDEES= 

Peter Davis/New Haven Riverkeeper 

Joy Ford/City of.New .Haven Planning 
Department 

Edward Grant/Gty of New Haven 
En:viro.nmental Cotmcil 

Bill Hogan/Cf DEP, Water Manas..ement 
P.aul KowalSki/New Haven Health 
Department 

Heather Langford/Yale Unive.r~ity, 
SChool of Forestry and Environmental 
Studies (FES) 

Lewi~ Madley/ New Th.!:vm.Health 
Departh'\ent Burea:u of Labs 

Emly·McDiartnid/Yale University, FES, 
Center for Coastal and Waters~c:l 
SystemS 
Dick Millet /City of Nevi Haven, City 
Engineer · 

FROM: Rita Fordiani/CH2M IDLi. 

DaVid D. Reher / Friends· of West River 
Memorial Park 

Roy Schili/Yale University Center for 
Coasfal and Watershed Systems 

Duncan Sch,:nitt/West River W atexshed 
Association 

Larry Smith/City of New Haven 
Engineering Depa,rtment 
W alted5iimQtt/CT DEP, Water 
Management 

R~y Smedb.erg/N~ Haven W~ter 
Pollution C'Ohtrol Authority 

Mark Tedesco/US EPA Long ISland 
Sqund 

Tracy Triplett/Yale University,. FES 

Peter von Zweck/CH2M HILL 

lJave::Bum~/ CH2M. H.JLL 

Rita Fordiani/Cli2M liiLL 
Bryan Cote/Percival Communications 

cc: Mike Kuczl<~ski/City of N¢w Haven Public Information Director 

DATE: October 26, l998 

The. second stakeholder -meeting for the City of New Haven Combined Sew~r Overflow 
(CSO) Co~trol Project w~ ~ld on Tuesday~. ~tober 13111 

from 4:00 to 6:30PM in the Public 
Hearlng·R'OOm at 200 Orange Street in New Haven, cr. The purpose oJ: the meeting w~ to 
solicit .stakeho14er. input. regarding evaluation criteria and prioritizing of criteria to.be·used 
in the CSO control technology evaluat;ion model. Rather than repeat th£! materi;al in the 
presentation, these Jllinute& will present meeting highlights, stakeholder input, record 
outstanding (patkfug lot) issues, and.pro.vide revise! m~ting handot,~~ as necessary. For 
those stakeholder ~~~entatives who were unable to attend the meeting, ·a copy of the 

.meeting'present~tion handouts· (including revisions per meeting input) is included with this 
packet. Please understand that yow participation is critical to·thls process. If you cannot 
atterid a meeting, please s.end a . delegate. 

135807.8A06 



/ ' 
f 

~EW HAVEN LO/'IG-l'EBM c.oMBINEO SEWER OVERFtOW QOHmOL PlAN • STAKEiiQlDER MEET1N<H2 MINUTES 

Meeting Highlights 

Response to Questions from September Stakeholder Meeting 
At the first stakeholder meeting in September, four isSues were raiSed that were to be. 
discussed at the October meeting. The~ issues included the following questions followed 
by responses: · 

1. What is--the frequency oj5;tonn eqen{S. t~t increases wastew.~ter trefltment plant flows a) ·abave 
the plant's se&mdarif capacity and b) abooe the plant's primary tapacity?-

Thirteen.:ntQnths·.(or about 390 day~) of treatment plant data wer~ reviewed. Th~ plant 
can accept as much as 100 million gallons pet day (MGP) thro:ugh preliminary and 
primary treatment and chlQrination and as much~ 60.MGD th.rc;rugh secondaty 
tteatinent, as shOWn in the handout schematic. This. means that all 'flows r:eaching the 
treatment plant .rec~ve as a minimum pr~ry treatment, prlinaly treatment, and 
chlonn·ation. Durin~ the 390 days, there were 41 instan(es when flows ex<;eed.ed 60 
MGD and were div~d aroy.nd the. secondary treatment facilities. The average volume 
of the divetsi6n is.2,.S MG per ·oeturrence. !be remainder. 0£ the inflow receive<;! full 
treatment (preliminary, primary, and secondary plu.S chlorimition). The diverted flows 
received·preliminary and pri.mary treatment and w.er~then blended with the secondary 
efflu~t and chlorinated. The diversion is typically·u5ed 'to. treat high ·flows to the plant 
that tesult from rain, snow melt, high tides, or illeg;:tl hy£4~t ()penln.g$. In so~e cases, 
tl).e diversion has been utilized to ensure treatment during the plant 's ongoing 
·construction-activities. Once:the sewer systet:l:l computer model is ·Ci$brated, predictionS 
·of high flows to the· treatment plant based on precipitation can be anal~d. 

2. Wh:tlt ·are the volume,.fr~~ey, and dwatron of New. Raven's CSOs? 

ResUlts 6f the project's mbhitorin:g·data were presented (see. handout materials {or data 
and location map). The results clearly in~ica:ted the CSOs with the ,greatest frequency 
and voli.Jine·of overflow· include the folloWing: Legion Avenue@ ET Grasso Boulev~d; 
James. Street Siphon; ().range Avenue ®.ET Grasso BQulevard; Boulevard Pump Station; 
and the East StreetP~p Station. Overflows less than 0.5 million gallons were not 
.induqed in the monitoring results l;>ecause meters can be influenced by tidal ihflo.w or 
splashes that' are not ac.curately representative of an overflow O<;q.UTence. Althopgh the 
se.:wer system computer mot;lel is nQt yet fully calibrated, prelim.iitary model resultS· 
compare favorably with·the monitorin~ da:ta with ~e· e~ception of th6'CS0 ~t 1~91 and 
Humphrey; this QVerflow was not monitored bec~use the drainage area. tributary to this 
CSO iS presently being separated th~by·ditnina.ting CSQ from this area. Also, the 
m~~ling <fata indicates overflow from other CSOs not shown on the monitor:ing results; 
this is because.larger .. ptedpitation·events were used in the model than occurred during 
the mqnitoring period to show the potbitiizl for CSOs atound the city. Ohceth:e model is 
calibrated, more complete·tso statistics wlll be developed · 

,3. lneltlde private be~hes and other swimming areas on projed area map (Figur.e 1). 

Several trips were made and diScussions held with .. stakcll.olders throughout. the project 
~ep to verify documented uses and identify undocunten:ted use5·of the recei-Ving· waters. 
Some .edits. were made at the October stakeholder meeting. Arevise4 Figure 1 to 
include thpse edits is attaChed to these minutes; this revised Figure 1 replaces the' Figure 



1 pr~ently in your s.takeholder binders. Other highlights of the trip include the. 
observation of n6 dryweather ·Overflows ocrumng from New Haven tSOs anc;l that 
:fishing and fish ct1Il8umption is a widespread occiU-rence t:hroughout the .receiving 
waters. An illegal discllarge ot white. paint to the West River from. a. New Hav~ 
storm.water outfall was also observed; the notified authorities quickly .r~onded and 
corrective action is taking place. There was discussion citing the essential need. for 
public education. Suggestions included encouragement of public education in both the 
West ancl Qu.innipiac Riyer Initiatives and clarifying ~d puQUcizing the procedures for 
who you call if a s\lspidotis cliseharg~ is·observed. 

4. Present ava.ila:hle water qwdity infQ17n1Jticm for project area. 

AvaUable:watet quality data is b.eing n;:yiewed for the pl;'oject ·area (thi~ includes 
treatment plant datar CSO data from the'1981 New Haven S.ewage Ccllection SysJem.Fqc.ility 
Plan,. storm~ater data reporte4 to the Connecticut Department of Enviionm:ental 
Protection from 1996 to 1998 by industrial discltatgers as part ofthegeneral.stQrmwater 
permit requirements, ~d receiving water. quality data compiled from several sources: 
United States Geological S.utvey, the 19.9.6 S~ate dfCott.nectiC~Jt, Bureilu ofAquilcult~.re 
.Annual 1\ss.es~merrt afAll Shellfish Growing Water5 in New Haiien·coverlng 1994-1996~ the 
1991 CTDEP Quinnipiac Ri'{)er Sutv.ey, '1990 New Hav~ W4t.er .Qw:ility 'Survey by Metca.lf 
~nd Eddytand the 1974CTDEP NeW Haven Harbor IntenSive Water quality Surv.ey). 
CH2M HILL data has been··shared With Yale Un;versity, stormwater data has~ 
received. from Yale, and we are still waiting to receive receiving water quality data from 
Yale. The City of.New l:iaven·P~ Pep~ent ~ r~ently hired a biologist to 
cqllect water quality data· in Beaver Porid; this data, if available, ·Will also. be pw:sued. 
We hop,e to aomple~ our analysis or the av-ailable data by the en4 ofOct~. 

CSO Control Technology Evaluation Model Development 
After diSOlSsion of the above topi~( ~e. meeting pr9gfessed with a review of l>rojecfiSsues, 
considera-tiohS in GSO control technology selection; and elements of ·the CSO ·control 
technology evaluation model • . The following elements were added to the eva-luation model: 

• UnQer th~ category of System Perfertnance: Eliminate wet weather omjiows (C$Ds) 
• Under the category of Public Acceptan~: Minimiz.e-.timefor improvements 
·• Under the ~ategor:y of Community Impacts: Eljminate sewer baCkups 

There w~ some discussion abQut the definit,ion of critical are~; thi$ discussion will resume 
after the preliminary screening of CSO tontrol technologies to assist.in the further 
·evaluation, selection,. and implemep@.ti.gn of CSO controls. 

Stakeholders were then asked to. prioritiz~ the .elements in the evaluation model, .scoring 
elemen.ts with values ~g from zero for .least important .to 100 for ~s~ important and 
understanding that more than one element can receive the same score (i.e., several elements 
can teeeiVe'a score of 100, for e~~ple). Fourteen stakeholtiers w~e p~ese:nt fQr the ~oring; 
their scores were entered at the meeting and the results·were diScus.sedto check if anyone. 
wished to change their scores. It was noted that one of the original drivers for the 
prioritization of which seW.ets were to be separated under the on-going sewer separation 
p.:wgram was to prev~t ~er b~ckup~r in pe:opl~' s basements. Some· stakeholder scored 
this high because·.of the extreme public health issue; other stakeholder 'St ored. this low 



b~ause they believe· that is a given respons~bility of the City's that should not detract from 

the· _goals of this px:ogram. It was alsq noted tha.t·public ed4cation was not .reflected in, the 
scoring, .and, therefore! will need to be addressed under other programs. All stakeholders 
.slayed with their original scol'es. In summary, the resUlts ipdlcated that the t9p priorities. 

included meeting wa~ quality-standards, protecting critical areas, and eliminating both 

dry and Wet Weather CSQ~. 'nle detailed res.ults ~~attached. The meeting CO;QclU~eq that 
this· project has funding and obje(tives·to.meet and unfotfunately'cannot meet all the hopes 
of the. stakeholder :group;. however~ that doe~ nQt mean the hopes ~e not.valid pr important 
nor does it meart that other programs do not need improvements. Tin$ project is essentially 

a starting point to· re~~ water quaUty improvem-ent. 

As the meeting waS' extendihg beyond the sclleduled time, we did not go. over the Straleey 
Table hculdout as a,gr~up. Stakeholders may review the Strategy'T~le l() link items. under 
th~ different categories to see how strategies .can be applied. 

The next meeting will be a public meeting sched~~-fqr ~ues.day, either December 1 at or s~~> t 
from 6:30 to 7:30PM, in the PUblic Heatihg R-oom· at 200 Orange Street, New Iiaven (details 
to be announced when confumeq) tQ.review th~ CSCh;on~ol technology preliminary 
screening results ofthe evaluation model. 

Next Steps. 
The. project t~ is pre.sently TeViewing C$0 qmtrol t~ql<;:>~es to a~~ign values for how 
well a particular technology performs relative to eaCh element in the.evaluation-xnbdel. 
These valu~ and the priority valu~ provi4ed by the stakeholder ~t the October 13u. meeting 
will be reviewed at the public meeting along With the tSb ®ntrol preliminary screening 

results u.sing th~ ev.allla;tion In¢d. Th~ next meeting is schedUled ·for Tuesday, either . 
December 1st or ·Btll ~ ftom 6:30 to (:_30 PM, in the Public Hearing Room at 200 Ora,nge Stree.t, 
New Hav~I'). '(details tQ be announced when tonfitmed). . 

Parking Lot 
The ''parking lot~' is-the meeting board to "park" unanswered meeting questioll$. One 
question was receiveq after the meeting: What is the acreage· of drainage area tributary to 
·each re'teiving water witbinN~w Haven aS' compare.d to the acreage of tribu~ry drainage 
area outside of New Haven? The intenf of the· project team is to provide a, response at the 

n~meeting. 

Upcoming Meetings 

• the first·p:ublk rn~ting will be· held Tuesday, eith~r Dece!lll>er 1"' or 8.,, !rom ·6:30 to 7:30 

PM in the Public Hearing Room at.200 Orange Street, NeW Haven. Meeting detajls to be 

-announced once c:onfirmed. A 1-hour presentati.on of the st.akehQlder proc:ess and. 
ev·almition mo-del re5ults Will be presented. Refreshments will be sex:ved. Please RSVP 

to Bry~ Cote: at'PerP.:val Communications: phone.(S60) 677-5076; fa~ .(860) 677-5078; 
email perccomm@aol.corrt. 

• An alternati:ves evaluation workshop will b.ehcld in early 1999-toJurther refine the CSO 

contr~l teqmology evaluation, selection, and lln.plementation. 
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NEW HAVEN lONG• TERM COMBIN.EO SEWER OVeRflOW CONTROL PLAN • ST~ER MEETIN<i-12 MINUTES 

Communication 
Please· do not hesitate to oon.tac:t t;he.foUowing project staff: 

Regllr_dlng loglsticallnformatJon: 
Bryan Cote 
Percival Commurucations· 
P.O. Box 1302 
Avon, CT 06001 
Phone: ($60) 677-5.076 
Fax: (860) 677-5078 
Email: bcycote@aol.com 

Regarding technical information: 
Rita Fordi~ni 
CH2MHILL 
50. Staniforq Street 
Boston, MA 02114 
Phone. (617) 523-2260 x210 
Fax: (617) 723;.9036 
Ema..il: rfordian@ch2m.com 

B~:\MY DOCUMENTSiNEWHAVEN\TA~6MOCJST AKE\STAAHIG:4:00C, 5 
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. -· · .. , .· 
': 

City Of New Haven Long-Term Control Plan­
Stakeholder Communications Form 

Project Concerns (make any additions/changes): 

Additional Comm~nts (includes lotal input, research, avai,lable water quality data): 

Meeting Issues (inc.ludes·suggestions or concerns regarding stakeholder 
meetings, time, format, parUcipants, etc.) 

PLEASE RETURN THIS FORM Tb BRYAN COTE·, PERCIVAL COMMUNiCATIONS, P.O. BOX 1302, AVON·, CT,.0®01 
OR FAXTO S®-677-5078. THANK YOU. 



New Haven CSO Control Prioritization Me.an Values -CRITERIA 

{Q-100·s·cale; max. = 100) 

Round Rank 
1 

Water Qual/ty. · Meets St.ate WQ .stan®rds ~te'Jil:l, DO) 88. 1 
Water Quality Millimiz~ 80lids 66 14 
Water Quality Mirilmiza· floatables 68 13 
Water Qus/lty Mlnimlzs metalS 65. 15 
Waler Qu8flty Mlrlirrilzb nutrients 70 10 

. • •.:..;. .. ·~· ....... J,.. .. ... 
····;~S-:~.:·1 l..:.-': . •· ,._;:: :. !:}( : ............... ' •"",. 

,.~~~~,4 I • ~ ' , ...... --~ . ·~ ,..: .. 
75 6 
73 7 

3 

19 

11 

(:ost Minimize capital c~ 62 16 
Cost Mlnimlze·~M costs 59 17 

Environmental lfrJJ8C.tli 73 7 
Pr~tect priUoal· ~ 86 2 

Community Impacts Clean streets 

community Impacts Maximize assoClati:ld pubiR:·Impitlyem-ents 37 20 
CCmmunJty impiict!i; ~mite IQdalpark lmproyem~nts. 54 18 
COmmunify impacts Eliminate S(!wer backup.s 69 11 

phJJrrunfC:\My OOcuments\NEWHA VEN\Tosk6TM\octstake\CSO Control Swjng Wcighring .doc 1 of l 



M~ETlNG SUMMARY CH2MHILL 

New Haven Long-Term Combined Sewer Overflow 
Control Plan - Public Meeting #l .Minutes 

A~DEES: 

General PUblic: 

Shim:on Anisfeld 

Frelllk COehran 

Lee<;:rw; 

Henry Dytu,a, 

lielene Kasha 

Jerry LpiseU~ 
John Sawyer 

Pam Stanton 

SuSar\.SWfmSon 

Stakeholders: 

Peter Davis/New Jhven Riverkeeper 

Sigrund Gadwa/Quinnipia<; River 
Watershed Assodation 

Edward Gr~VOty of New HavEm 
.Envil'anmental Council 

Curt Johns90/CT Fund for the 
"Envirorunerit 

Lewis Madley /New Haven Health 
Department Bureau of La.bs 

FROU: .(Uta Forcllcu:ri/Oi2M HILL 

~y ~cDiarmid/Yale University, FFS, 
·Center for Coastal and Watershed 
Sys~ms 

Dick Mill~r/City of New Haven, 'City 
Engineer 

Dave Moakley/6aatd Of Alderman 

David D. Reher/Friends of We·st.River 
Memorial Park 

Duncan $chmitt/West River Watershed 
Association 

t.arry Smith/City of N¢w l:I.ave;n 
~gineering Department 

Walter Sinnott/CI' DEP, Water 

Managfm\~t 

~y Smedberg/Ne.w Hav~ Water 
PollutiOn Control Authority. 

Mark Tedescc>/US EPA Long Island 
Sound 

Prsiject Team; 

Peter von Zww:k/<;H2M HILL 

Cliff Bowers/Cl-I2M lflLL 

Rita ~orc&.ni/Cf:I2¥HILL 

cc: Mike Kuczkowski/City of New Haven Public Information Direct9r 

DATE: December 18, 1998 

The first public IJ\eetmg for the City of New Hav~·Combined Sewer Overflow (CSO) 
Contro~ Prc?ject was held on Tuesday, December 8, 19.9.8, beginning at 6:00 PM·and 
concl1,1ding at approximately 8:00PM City Hall, M~g R<;>Oin #1, 165 ChUrch Street, New 
Haven, ct. The purpose of the· meeting was to·: .1) educate the.public on the status and 
proces·s of CSO control planning and Unplementation and 2) to solicit feedback for the 
current planning process. A copy of themeetingpresentatiOil.tand ''$1;lrmnarf' handout is 

0~ o.._,o-:,\o..\..\t... '-t.~D" 'e.t..v.~..-..+) 

135807 .llA.OO 



CSO Solutions 
CSO control teclmo.lQgies can typically be dis.cussed as five categories: 

• Sewer system op~ation ..... adjust the conveyance system 'to allow· it to pilSS· greater 

flow on to the wastewater treatment facility · 

• Pollutant aource ·controls - remove ppllutants from the sewer system to reduce 

pollutants in the wasteWater and CSOs 

• Stormwatet inflow· reduction- px:event ·stor.tnwater frqm entering the combined sewer 

system to reduce/ eliminate CSOs. 

• Trea~t- treat CSO before it' reaches the surface water&. tQ.re<W~e pollution 

• Sto,rage - store combined seWage underground duri.I:lg rainstorms.·and rel~se it~ the 

wastewater trea~ent facility as.capadty becomes available 

A variety of CSO control teChnolOgies were evaluated using the ded~ion model developed 

with stakehold.er input~ previo~)y clescrlPed ·The results of the model indicated. that the 

technologie$ that best meet the objectives of the stakeholder group inch,1de: 

· • Upland stormwatet storage 

• BeloW gtoWld CSO stm;~ag~ 
• 'Treatment plant modifications· 

Next Steps 
The next steps include grouping several technologies together for. additional ~aluation and 

examining which techpolo~ can~ applied in the various tributary ~reas. Altemativ~ 

will ·be developed and modeled to predict sewer ~st~ impacts and CSO reduction results. 

Preliminary designs, co_st an4 ~efitS will be determined and reviewed with. th~ . 

stakeholder. group in the spring o£1999. At this time it.is anticipated that a second.publk 

.meeting will be held during, the summer of 199.9. 

Questions & Answers 
Ql - Has there been any consideration fqr U.sing New- Haven' s ·Sandy soils .for infiltratiQ{l. of 

stormwater suCh as creating isolated ·dry wells? 

Al -Contamination of grmmdwater ~an issue. Runoff occuts very rapidly. R\11\off from 

small ·areas can be captured m drywells 'for infiltration into the sqils. However for lar_ge 

areas this becomes impractical. 

Q2- Do overflows occur during dry weather? 

A2 - Dry weather overflows are not frequent as ·they typically 'dcC!l,U' as a result of 

mechanical diffiC\lltie~ 



Q9 - A~e the~ plans to repair Mill River gates?. 

A9- Not familiar with operational problems. Ne~ds investigating. Sometimes. de.bris does 
get caught up in th~ ga~s, preventjng them from sealing pi:~erly and allowing water to 
pass. The. tide gates were originally. put in for mosquito control. 

QlQ- H CSOs are eliminated but stortnwater ppllutiotuemah'ts, then how will this be 
addressed? 

AlO- Will address in this program. 

Qll- QP treared at the wastewater treatment facility receives· primary treatment, not 
secondary, correct? This neecls ~o be.included in t;pe evaluation of altetnative$.and the 
·model. · 

All- The treatment plant can accept a,s much as 1:00 million gallons per day (MGD) 
thr~gh preliminary and primary treatment and chlorination and a$ mucll as 60 MGD 
through Seoondary tre·atment. Any flQWS ~pv~ the capacity of secondary treatment receive 
preliminary trea~t·and primary treatment are then blended with the secondcuy effluen~ 
and Chlorinated. The treatment plant provides SQ~ degree of treatment to aU flaws it 
receive&, which is much better than no treatment .at individual CS0 di.scharge locations. 

Q12- CSO #024 is near maj.Or·devclopment ateal;- this needs to be considered during 
planrtirtg. 

At2- Yes, we have a sewer system hydraulic model to. evaluate CSO impacts ~d 
creative/ cost effective solutions, 

Q13- Water quality problems in New Hav.en f0eUS on badetia and dissolved oxygen. Are . 
.we going t~ show be:nefi~ to~ pollutants? 

A13 - The evaluation criteria developed by the stakeholders. include several pollutants used 
in the ~ysis. Requction of these same pollutants Will be teviwed throughout the shJ.dy. 

Qi4- Will the,x:e be an executive SUIIUnaiY l;lf the evaluation process? 

A14- Yes, a technical memorandum will be prepared and a,v~ilable for review. The 
mem:orand\Un is. not-expected t0. be. v~ lengthy ·and Will ·mbst likely be disttibuted to all 
s.takeholder$. 

Q15- Can ~orma~on be posted tb the City of New Hayen's, website? 

AlS- Yesi for exa.mple, all of the prqject newsle.tters are on the website. 

13SS07.8A.oo 



Q23 - City not educating public; on stormwater controlS. N~ .a ·program .similar to !:he 
recycling brochures to describe buildin~ dry wells and roof lead~r·disconnectio~. 

Dick - Gooc:l point. 
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SU~Y: NEW HAV.J!:N' S CO~INED · ~EWER OVERFLOW CHALLENGE & J.>ROGRAM 

The Background. The exteilsi ve -sewer system that .runs beneath the 
str;~.ets of New Hav~n was built over many gener.atio.Q.S. in response. 
t .o the. ne·eos o.f the: day. Some. of it dates back to the 1 8 0 0 s. In 
reality, it .is t:hr~e systems in one·: 

1} A netw.ork of stormwater pipe·s :that di·scharge rainwat-er into. the· 
Mill, West and Qui-rtnit)iac Rivers and. New Haven Harbor; 

2) A pipe system that carrie.s s-an.itar)' sewage ·cwaste.wa·ter) from homes 
and busif1e~s·~~ to t:h~ New 'Have·n Water Pollution Control Authq;ri tY, 
(WPCA) plant for t .reatment hefore .discharg.e into th.e. harbor; anq, 

3) Pipes that carry a .cqmbination of stormwater and wastewater. :tn 
periods of· little rainfall, ·thi~ .rni:x flows to the· w·PCA plant for 
t .reabnent bef.ore· its dischar-ge. In f)e.riods o.f heavy rain, 'these 
eomb.i.n~d sewers, by design, divert ·excess vol.ume to 11 "outfalls" 
·throll.gh which it is di·scharged, untreated, in-to th_e ·city 's wate·rways. 
These· ~re c~-ll~c;i combined Sewer overflows, or. cso·s ..• 

The ChalLenge. J.l.luc.h has c-hanged since mos·t of this system was 
instalLed . Great strides nave been mad,e ~n sci:~ntific knowledge of 

the adverse effects of in·adegt.tately tr·eat.ed was.t .ewater, and ·to a 
l .esser exten·t of s·tormwater, ·on human and aquatic h.ealth. There is 
a h~·ight~ne<l awareness of i 'ts negative impact on wate~-re.lated 

business, on recreat:i,onal activity , and on th~ quality of .life 
enjoyed by r:e·sidents who live anq. work near affected w-aterways •. 

This has l .e'd to- diminished pub-lic anQ regulatory t .olerance of 
continuing waterway contaniin'a.tion. :and t;o qngoing enactment o·f ~­
stringent laws. and re~lations requiring impro:ve.d wast~water treatment 
and .be·tter control of csos . 

Adding to the challenge, qew homes and businesses .have b'een built 
over the years, and ·on-site :s.eptic sy-st~rns ha.ve failed, increasing 
wastewater vol·ume. Streets and lot~ .hC\V~ been paved, reducin.g the 
earth•s capacity to absorb rain and ·snow-melt_, and adding to the 
flow of s .tormwater. The result has been in~reased CSOs·, increased 
d,i.sch.arg.e of untreat-ed sewage. 

The I~pltcatipns. The City and the WPCA must carry out an extensive 
and ex·p~nsive' pr.ogram to ue.grade facil.ities and tb~ir con.trol to 
meet more-.sb:in(Jent gov.ernrn·ent regulation.s;·, re'du€e CSOs. and related 
wate·rway pollutiO'rt, and enhanc:e N'ew Haven • s- attra,ctiveness as a good 
place to live, to work and to recreate. 

The Players . The City a.nd the .WPCA hav.e primary responsibility for 
this ;e~fort. ~hey have· en.gaged the engih·e.ering fi:rm CH2M Rill to 
assist. in defining the problem, es-tablishing obj :ect.ives ,. ·an~lyzing 
alternative te.chnole.gical ·approache.s, setting cost and performance 



parameters; an.d develo.ping the spec'ific-s of a long-term a·ction p1a~. 

A roster of "stakehD'lders,u constitutin-g repr·esentative.s of 
go~ernment, envi~·~l'}.mental, he·~lth 1. educational .and business 
s .ectors that will be; most af·fected ,Py the Qutc9me of thi·s effort, 
has. b.een enlisted to actively participate in its .planning, decisiqn­
making and execution. Irt a .broader s.ense, .all ci ti zen.s who PaY taKes, 
pay sew~r-us.e char9es, live, wo.rk .or recre.at·e . in New Haven b.av~ an. 
impo+ta.nt stake in this proj-ec.t. They will l5e. given opportuniti.es, 
and ar~ urged, to p.a:rticipat-e in th.e process. 

The Status.. Initial step·s to al1evia·t .e . CSO p.r:eP'lems were taken as 
-far bac}{\ as 198·1 wi t ·li <ievelopm·ent of a long-·teriJI fac;i:j.ity plan, whic;h 
wa.s updated in 1988. That plan, based on 1980s costs, re.gula .. tory 
requirements and cs·o control technolotgy, erf'Vi'sioned separ.ation of 
storm and $ani tp.ry s .ewers, with no provision for th~ treatment of 
stormwate.r. To~ay, som~ 3:5% o; the recommended separation projects 
have been comple·t ,eq., .anc;i the City and WPCA are undertaking a 
reevaluation based on u.e<lated ~c;iem-ce, regylation, CSO control 

··technology and cost fact·ors. 

In April 1 9:97 ~ :CH2M Hill was commis-sioned, to ·prep:a.r:e a Long-Te·rm 
cs.o Control Plan ( LT.CP) 'to comply with u .• s·.- Environmental Protection 
~.qenc;::y CSQ Q:ontrol P.plicy g'ui.dance·, with provisions of the WPCA' s 
Natiqnal P()'~l\lt~nt Discharge Elimination Sys'tem permit as enf0rced 
through th:e Connecticut DeP-artment of Env-ironmental Protection, a:tld 
to reduce the. cost o f ·c-onstructing CSO con.trol·s. 

Now approxima-tely 70% corttp.le·te, the. LTCP p;r,oj)~ct has re.aqhEH~ a point 
at;. which public input cart ·p.la)' ·an important part in sett.ing the 
direct.ion fo+ the ;remainder of the program, whi·c.h includes evaluatio~ 
of alt~rnatives, design, and long-term csa control plah d:e;velopment. 

Cost.s & Consequtmces. Of the to~al cost u.£ $120 .~illion previously 
proj·ec'ted·. (in sinC:e- tlefl.ated 1 ~87 ·qol.lars) for sewer s·eparation., 
some $30 million has been ·expend.e¢1 to 'date . New ·projections ~re yet. 
to be developed, and will dep'end to some :ex.tent upon u~e choices 
of te.chnolog.y made. Regardless, · it is clea.r the ·co.st ·of ·this 
undertaking will have subst-antial consequences to ·the taxpayers and. 
se~er-use rate-payers .of New Haven, as will the resu·l t ·ing benefit·s 
of cleaner waterways and env·ironmental, esthetic, recreational a:nd 

economic imp-rovements. 

CS'O p·rogram Contact.s: City of New Haven Enq·ineerin,g D~part.m~nt 

Larry S~ith (~03) 946-8099 

New Haven NPCA 
·Ray Smedberg (203) 46'6-.5280 

CH2M Hill 
Rita Fordiani {617) 523-22fi0, E~t. 210 


